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HFXODIUM 
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Thuidium schistocalyx (C. MiielL) Mitt. Joun Line, Soc. 12: 575. 1869. 

Ilypnum schistocalyx C. Muell. Syn. 2: 691. 1851. 

Piaiits very similar to T. minutulum and readily .mistaken for it when sterile; the stem leaves are more 
distant ; t,he b,ra,iiclies are often .regularly pinnately branched and frondiform; branch. leaves obtusely acute;' 
leaves of braiic.!ilets o.i-o.is mm. long, oval, obtuse; papillae much siiialler; leaves ciliate and 

seki rough. Dade Co., Florida (Small); det. Dr. Best. Although the specimens were sterile there seems, no 
doubt of .the deteiMiiiiiatioii. 

The statement on p. 177, that the parap}iiyllia'*’are few on the stems, of T, minutulum, is scarcely correct. 

The Florida specimens of T. schislocalyx were discovered after pt. 3 was completed. The species will 
key out to r. ill the key on p. 1 74. 

*2. HELODIUM (Sul!.) Warnst. .Laubm. Krypt.-fi. Mark, Brand. 692. 1905, 

Eiodiiim Suit Mosses U. S. 6.8. .1856, (As a subgeniis). 

Plants in, deep soft tufts, green to yellowish green, or brownish, especially below; stems mostly simple 
and erect or nearly so, regularly pi,iinately branched above (except IJ. paludostm), densely foliate; central 
strand. Iacki.iig; branches slender, attenuate; paraphyllia, dense, filamentous, freely branched; leaves ap- 
pressed when dry, erect-spreadingvvhen .moist, concave with a dorsally projecting plication; costa extending 
to middle or beyond; leaf cells translucent, elongated-hexagonal to nearly linear, smooth or iinipapillate 
over the lumen or at the upper angle. , Autoicous or rarely dioicous; capsule inclined to horizonta.!, oblong- 
cylinciric, cu.rvecl; annulus present; peristo.me perfect hyp,naceoiis, with 3 cilia. Type species, H. Blmdowii, 


Key.. 

Plants ve.ry regularly pi,ii,nate,; costa vanishing above leaf-middie; leaf cells with, a large pa- 
pilla at the distal angle. ...... ' J. Blandowii. 

Plants often irregularly pinnate; costa nearly percurrent, leaf cells with a small papilla at 

the distal, angle or smooth 2. pakidosum. 


I. .Helodium Bla.ndowi.i (Web. & Mohr) Warnst. 1 . c. 

Btedumf \¥eb. & Mohr, Bot. Taschenb. 332. 1807 

Hypnum lanatum Strom, D. Vid. Selsk. Skr. 'Ny sammL 38 and pi. iX'ti. 6 (1791). 

Thuidium Blandoitii Bty . Eur. fasc. 49-51. 1852. . ■ ■ 

Kindb. Cat. 1902. (Type seen). ■ 

Plants lufge, in dense so.ft masses, 3/eliow-greeii to brownish below; -stems 5-10 cm., long, erect, .rigid, 
simple or divided, closely and regularly pinnately i}ranched; branches, simple, spreading -or .recurved, at- 
tenuate, ± 1.2 cm, long; stems and branches covered with , a , toinentiim of "paraphyllia,. loiig-,fila!iientose 
from an oblongdinear base; stem leaves 1-1.3 x 0.75-0.9 mm., appressed when -dry, ovate-triangular, 
narrowly acuminate, deeply concave, sukate, abruptly contracted to n. ' suhclasping demsrent.base beari,ng. 
paraphsdlose appendages; margins entire or sinuate-serrulate, so,iuetini.es revoiute abo-ve; costa va.iiisliiii.g 
above the middle; median leaf cells oblong-fusiform to liiiear-rliomboklal, 6-7 ix'wide, 3-6 : i, with.aiarge. 
papilla at the distal end on the dorsal surface, nearly or, quite -siiioot,li above; basal broader, rectangular, 
smooth; branch leaves ovate-lanceolate, subcrispate. Monolcous; ‘seta 3-5 cm. long; capsule oblong- 
cyiiridric, 3-4 mm. long, curved, nearly horizontal, reddish, strongly contracted and incurved under the 
moiilli when dry and empty; operculum con ic-apicu late; inner peri,stom.e with 3 cilia; spores in July. 

Type locality, Mecklenburg, Germany, 

Illustrations: — Bry. Eur. pL 486; M..H. M.. /. pL 52, /, 4 of 5. 

ExsiccATi:— Drum. Muse, Am. 2i5;-SulL"& Lesq. Muse. Bo-r. Am. '(Ed. 2) 4147 Aust. Musc.,.AppaL, 
305; Grout, M. Am. Muse. PL 222 and- 230., , On wet marshy ground. in northern N. Arne.rica' from'' .Ne'w*' 
Jersey, Ohio, Colorado, Idaho and Washiii,gto,ii, northwards, '' .Dr. Best in his,iiionograpli-(Bull...',-To.rr, .'Bot-« 
Club.” voL 23) remarks; that the next is probably a derivative of this and that ,pu.z2liiig* intermediate -forms 
occur. 


■*Tfie ■ Clreek-derived eiodes derriaiKis the aspirate i.ii Latin accorcii.ng to classical autliorities. 


i8o^ / LESKEACEAE— THUIDIEAE . 

2. HELODIUM PAL 0DOSUM (SulL) Aust. Muse. Appal. 306. 1870. 

Hypnum paludosum Snlh Muse. Allegh. 7. 1846. 

Thuidium paludosum'R.d.n SiYittYtY, CbX. 1880. 

, ' Plants smaller than in the last; stems 4-6 cm. long, branching usually irregularly pinnate, with bnmvMs 
more irregular in length; paraphyilia much as in the last; stem leaves 1—1.3'nim. long, erect-spieading, u i,ien 
moist, plicate-striate, oblong-lanceolate to ovate-lanceolate, narrowed to the scarcely decurreni base iiliECti 
often bears filaments; margins revolute below, sinuate-serrulate above; costa nearly percurreiiit; 
leaf cells oblong to linear-rhomboidal, i 6 x 45 'jw-, smooth on both surfaces or with a smali |)apiliii at the 
distal end of each cell below,, rarely on the .upper surface also; branch leaves narrov^^er and snsaller, li'ss 
slenderly acuminate. ' Monoicous; seta long; capsule and peristome as in. IL Bkindowu; spore* 

in May. ' ■ ■ ... 

Type locality, Ohio. .Type in the SulHvant collection at the Gray Herbarium ol Harvard Liiivcrsjty. 

Illustrations: — ^Sull.Tcon. Muse. pL loi, M, H. M. pi. S 3 l Jennings, Mosses W. Pa. fk 36. . 
Exsiccatx:~Su, 1L Muse. Allegh. 7; SulL & Lesq. Muse. Bor. Am. (Ed. i) 281, (Ed. 2) 4i,5;',Au,st. Muse. 
Appal. 306; Grout, N. Am. Muse. PL 156. . , ■ , . 

On the ground in swamps and wet grassy places, New England to Ontario and soiitli to iLinois arid 
North Carolina, 

Var. Helodioides (R. <& G.) Grout, Ck. List 23, 1929. 

Thuidiuni elodioides R. & C. Hedwigia 32: 251 in separate, 308 in original. 1893* 

.Often, dark green,' leaves smaller, leaf cells shorter, more strongly papillose, .often on., both surfaces 
with subcentral papillae; margins often dentate-serrate. Type from Indiana (Roll). 

Although, the type of ^Kindberg's Thuidium pseudo-abietimim is H. Blandowii, other specimens 

in his herbarium named pseudo-abieidnum were H. paludosum. 

Heloditm paludostm is exceedingly variable. Some plants are as slender as Eurhyndmim praelongmn^ 
with, a percurrent or slightly excurrent costa; others are as stout as Brachyihecdum oxydadmi, with l.ea\''cs of. 
almost the same shape and concavity, bisulcate at base and with short subquadrate alar cells.. Some plants 
are regularly pinnate wdth shorter branches than Blandowii, others are not noticeably pinnate. 

3/ CLAO PODIUM (Lesq. & James) R. & C., Muse, Am. Sept. 50. 1893. 

Claopodium Lesq. & James, subgenus of Hypnum, Manual, 327. 18S4, 

Plants small to rather large, resembling Thuidium in general appearance; stems creeping, stoioniferous; 
paraphyilia w-hen present scale-like; stem leaves triangular-lanceolate to broadly o\aie, long and narrowly 
acuminate, margins plane, dentate-serrate C. pellucinerve)^ \K\th single strong translucent cost:-;; 

leaf cells small, round-hexagonal to rhombic, thickened-papillate on both surfaces, making the cells o’uscnre 
as in Anomodon. Dioicous; seta roughened (except .C. ; capsules oblong-ovoid, unsyrrisner.ric, 

inclined to subpendent; annulus present, large; operculum 'long-conic to -rostrate; peristome ijcrlect Ircrnja- 
ceous, with cilia 1-3; spores smooth. 

Distinguished from Thuidium hy the- lack of filaraentose paraphyilia and from AnoniodGn l>y t!ie 
hypnaceous capsules and peristome. Plants confined to the region of the Rocky Mts. and weslvoird. 
Type syieems, C. Whippleanutn. 

■Key.- ■ 

1. Plants small; leaves not, hair-pointed. . . ... . .. . 1, W hippie anum. 

Plants mostly larger; leaves hair-pointed . . . . . ... . . . . ..... .... .............. 2. 

2. Plants largest of the genus; leaf cells with a single large subcentral papilla on 


..each surface. v . . y. .... ..... ........ .u ., . . 2. crispifolimn. 

Plants smaller; leaf cells with two or more smaller papillae on each surface, .... 3, 

3, Stems papillose; seta.smooth. . . .Vv..;, ... . , 4. ^pdlminewe. 

Stems smooth except below basal leaf angles;. seta rough., . . . . /, . .... . . . „ . ,. „j. Bolandcrk 


I. Claopodium WHiPPLEANuivf (Sull.J R. |fe C., L c. 

Hypnum Whippleanum Snll. Pacific R. R. Rep. 4: 190. 1856. 

Thuidium leskeoides Kindb. Bull. Torr. Bot. Club. X 7 : 277. 1900. 
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• CLAOPODIUM i8i 

Plants in rather thin spreading mats, deep to dark green; stems 2-4 cm,. long, creeping,' stolonlferons, 
sometimes flagellate, irregularly pinnately branched; stem leaves ± i mm. in length, ovate-lanceolate to 
lanceolate, gradually narrowly long-acuminate, slightly decurrent; margins plane, dentate below, .sharply 
serrate above; costa subpercurrent; lower leaf 'cells oblong-rectangular to linear-rhomboidal, irregularly 
quadrate-oblong at basal angles; median indistinctly rhombic to irregular, 6~-y ^ wide,' for the most part 
distinctly longer than broad, often 2: i, all except the very lowest with one or mo.re large papillae on each 
surface; marginal elongated, curvilinear, usually without chlorophyll, paraphyllia few or lacking; branch 
lea'ves smaller and shorter acuminate, those. of the terminal branches more or less co.mplanate, loosely 
spreading, rather irregularly contorted' when dry. Seta rough, =b i cm, long; capsule oblong-ovoid, hori- 
zontal, subpendent and contracted under the mouth -when dry and empty; operculum conic, short-rostrate, 
urn 1.5-2 mm. long, 1.5-2 : i; operculum =b i mm, long; spores in spring. 

Type locality, California. Type in the Sullivant Collection at Harvard University. _ 

lu^iTSTRATiON’S: — Sull. 1. c. p (in part) ; P/. - 

Exsiccati: — ^Suil, & Lc-isq. Muse. Bor. Am. (Ed. 2) 407; 'Grout, N. Am. Muse. PI. 131. ■ 

On rocks and banks,' especially on shaded soil at base of trees and cliffs. California to Vancouver 
Island.^ " R'lidimentary leaves, nearly destitute of papillae, with leaf cells linea,r-r!iomboidal and costa 
vanishing in the middle, are not infrequent on stolons and flagella.’’ Best Bull. Torr. Bot. Club,. 24; 4,29. 

'Var. LEucoNEtJEUM (Suil. Sc Lesq.) n. comb. ' 

Tkmdium leuconeumm SiilL & Lesq. in SulL leones Muse. Suppl. 104, pL 80, 1874. 

Claopodium leuconeumm R. & C. Muse. Am. Sept. 50. 1892. :■ 

In compact spreading tufts; stems 2-3 cm. long; branches often S'libjtilaceous with appressed leaves; 
none of the leaves two-ranked, lanceolate to ovate-lanceolate, all as a rule less sle,n.derly acuminate than in 
the species; seta minutely .roughened to smooth, capsules small, ovoid; .operculum long-conic to 'rostrate. 

, Apparently a reduced xerophytic form, intergrading and often intermingled with the species.* Type 
lO'Calit)' California. Type in Sullivant Collection. 

IfXUSTRATiO'N.s;--Sul!. I. c. 8c .Pacific R. R. Rep. 4 ; pL q (in part); Suli. L c.; 46A. 

E,xsic:cati: — S uli. Sc Lesq. Muse. Bor, Am. (Ed. 2) 407b; Grout, N. Am. Musci PL 377. 

San Diego, California (MacFadden) to Washington (Foster). 

2. Claopodium crispifolium (Hook.) R. & C., Muse. Am. Sept. 50. 1892. 

Ilypnnm crispifolium Hook. Muse. Exot. l: pL ji. 1818. 

I/y/wwm Harnpe .in Mueil. Syn. Muse. 2: 486. 185.1.' 

In intertangled spreading mats, yellow'-green above, reddish-brown below; steins 5-8 cm. long, ir- 
regularly divided, closely and ' rather ' regularly, pinnate-ly branched, not papillose; branches attenuate; 
paraphyllia few, serrate; stem leaves close, 'when dry crispate-inciirved, when moist erect-spreading, in- 
curved, reaching 1.8 x 0.7 mm. froni'.a broadly ovate,' auriculate subciaspiiig decurreiit base, abruptly 
contracted to a long linear-lanceolate acumination, considerably longer than the' basal po.r'tio.n and ending 
in a long, more or less serrate, hyaline point; mx-irglns serra.'te-dentate 'to undulate-rugose; costa .narrowy 
extending into the acuminat.ion.; .median leaf cells S'liiall, 6 ju wide, short-oblong to roun,ded-qiiad.rate, 
With a single large papilla O'li each face near the center; the basal-central clear, oblong-linear to rotmded- 
rcct angular, the ver> lowest smooth, incrassate and- somewhat porose; upper marginal cells ' elongated.; 
branch leaves smaller, ' lanceolate to ovate-lanceolate, rather gradually narrowed to the much sho.r'ter hair 
point. Seta 2.5-3 tni. long, very^ ro-ugh; capsules oblong-ovoid, inclined to .horizontal; urn 2.5~3, moi. long; 
operciiluni long- rostrate; .reaching 2 m.m. in length; annulus large, deciduous; spores winter to early. ,spri.ng. 

I’ype locality, west coast of North A'merica, Menzies. Type in Hooker !i,erbarim.Ti .at' Kew. 

lLLi:sTRATioxs:“-“Hook. 1. c.; Schwaegr. Suppl. 2R ^1. J4j;. PL 45. . 

EIXfeiccATi: — Grout, N. Am. Musci PI. 70 & 70a; Alien, Mosses Cascade Mts.. 92. ^ 

On ledges, stones and, soil. From California northwards, east to Ida.ho, The collections reported 
from Colorado by the author are Helodmm Blandmii^ which this species much resembles in gross appear- 
ance, but is otherwise quite unlike. 

*See Dr. Best’s remarks 1. c. pp. 429 & 430. ' 

An interesting fact is that a specimen collected at Mt. Tamalpais, Ma,riii Co-, California, April 17, 1893 
by Dr. !\1'. A. Howe and determined by him as Hypnufn leMcofmmiin was later deteniiined by Dr. Best 
as C. V/hippieMnum., So far as the author can deter.mine, the plants ha\’-e the subjukiceous branches and the 
short ca|‘)5u!es of var, leuconeumm and at least one seta' is entire.ly smooth but in some of the shorter capsules 
{ahmt 1 mm Aong) t\\t operculum is nearly as. long as, the urn! ' 
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3. Claopoditjm Bolanderi Best, Bull. Torn Bot. Club. 24: 431. 1897. 

The plaiits have much the appearance of the last but are a little smaller and more slender, the stems may 
reach an equal length and the leaves are, nearly or quite equal in length. Ihe ovate leaf base is ,relati%'ery 
shorter and more abruptly contracted to theacumination; the leaj cells are indistinct, with 2-5 smatt papmae 
on each surface; the median cells of stem leaves are more'evenly. rounded-quadrate dia,meteral'jo?il 6 /..j; 
the pellucid cells of the basal-central area are 'shorter and fewer, the lowest without papillae; the miirgi.nai 
cells of acumination are somewhat larger but scarcely twice as long as broad. Capsules a little siiialler, urn 
about. 2. mm. long and conic-rostrate operculum about 1.5 mm. long; cilia of peristome often poorly de- 
veloped; spores autumn to winter. 

T3i^pe locality, Marin Co., California (Bolander). Type in herbarium of Columbia Universit}/. PL 4 S* 

Habitat and range the same as with the last; Alaska. Suil. & Lesq. Muse. Bor. Am. (Ed. 2; 405; 
(Det. Best). 

A well marked and distinct species in spite of its many resemblances to the last. Dr. Best says (1. c. 
432) the leaves are not as abruptly contracted to the acumination, with which opinion the author diUers. 

Brotherus [Bugler & Prantl, Musci (Ed. 2) 2:- 317] says the stems are papillose; he is .surely in .error. 
The author has never found any such. Occasionally a bit of the decurrent leaf base may make ihe stern 
appear papillose. 

4. Claopodium pellucinerve (Mitt.) Best, Biyol. 3: 19. 1900. 

Leskea pellucinervis Mitt. Muse. Ind. Or. 130. 1859. 

Plants dark green, more slender than the last two as a rule; stems and larger branches rninuiel^^ pup- 
illosej stem leaves ovate-lanceolate to elongated-triangular, rather gradually narrowed to a subliy- 
aiine hair-like point shorter than in either of the last two, dr i mm. long, cordate and decurrent at 
occasionally slightly serrulate at apex; costa much as in the last two, papillose; median leaf cells 
rhombic to oblong-hexagonal, about 6 /z wide, covered on both sides with small papillae mure lumierous 
than on the last: very few cells of the basal-central area somewhat larger, pellucid, papillose to the very 
base; marginal little or not at all differentiated. Mitten says the capsules are exactly like those of C 
Whippleanum and Brotherus says the seta is smooth. T^^pe locality, Simla, North Imlia, Type in Ihe 
Mitten Herbarium at the New York Botanical Garden. FI. 4s. 

On rocks; Yukon Terr. (Williams); New Mexico (Standley, det. Best). 


4 . HETEROCLADIUM Bry. Eur. fasc. 49-51. 1852. 

Plants medium-sized to rather small and slender; primary' stems rigid, creeping, more or less stoluni- 
form, sparingly paraphyllose; secondary stems with irregular, often flagelliform branches; leaves morii or 
less papillose (smooth in H. procurrens); stem leaves triangular-ovate, cordate, subclasping, rmrrowly 
acuminate; branch leaves smaller, narrow'er, ovate to ovate-lanceolate, obtuse, acute or short-acuminate; 
costa short, double or forking, less frequently single and reaching the leaf middle. Dioicous; setae smootli: 
capsules inclined to hoi-izontal, curved; annulus present; peristome perfect lij’pnaceous; basal memlrmne 
of inner peristome pi-pi height of teeth; operculum conic to rostrate. 

Type species H. Iieteropterum. 

Dr. Best in his monograph, Bull. Torn Bot. Club. 28 : 123-131. 1901. says: ^‘The short, ihh\, usually 

broad costa and the elongated, circumscribed leaf cells of the basal-central area separate the niernbers of 
this genus from the closely related Thuidia:^ The poorly developed costa also distinguish.es this genus 
from the other genera of the Leskeaceae with which it is at all likely to be confused. 


1. 

2. 

3. 


Key. 

Stem leaves smooth 

Stem leaves more or less papillose 

Apical cells of ultimate branch leaves smooth or with a single papilla 

Apical cells of ultimate branch leaves with at least 2 papillae 

Branch leaves rounded-obtuse to subacute; leaf cells with a single papilla; oper- 
. culum eonie. . . . .. . . .. y. 

Branch eaves acute to acuminate; leaf ceils often with 2 papillae; operculum 
rostmte, 


1. procurrem, 

2. ■ ' ■ 

3. 

4 ‘ ■ 

2. sfmrrostiinm. 
5 . keiempimitn. 


*Brotherus [Engler & Prantl, Musci (Ed. 2) 2: 318] states that the leaves are not decurrent. 
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4. Leaves of secondary stems acuminate, cells of ultimate branch leaves with 2-5 

papillae , j. heleropteroides. 

Leaves of secondary stems slenderly long-acuminate ,* leaf cells with i-s papillae* 4. .Macotmii, 

i, Heterocladium procurrens (Mitt.) Rau & Hervey, Cat. 38, 1S80. 

PierogOTimm procurrens Mitt. Journ. Linn. Soc. 8: 37. pL 7. 1S65. 

Ileterocladitim aberrans R. & C. Bot. Gaz. 15 : 59. 1890. 

Plants rather stout .for the genus, in spreading tufts, pale to yellowish green; stems 4-8 cm. long, 
stolonifor.ni, pinnately branched; smaller branches simple, attenuate; larger branches often closely pinnate; 
central strand present; parapliyliia few, linear- lanceolate, serrate; stem leaves scariose, distant, spreading- 
recurved wet or dry, i,4-“i.8 x 0.6-0.9 mm., broadly triangular-ovate from an auriculo-cordate siibclasping 
base, abruptly filiform-acuminate, acumination as long as base of leaf; costa thin, forking, the longer branch 
disappearing about or below the leaf middle; larger branch leaves si.iTiilar,. .not auriculate, subdistichous,,.- 
spreading, gradually acute' to narrowly acuminate; margins crenate-serrate; costa longer and more. strongly 
serrate at back, usually acute to narrowly acuminate; smaller branch leaves ovate-lanceolate, lower acute, 
upper sometimes obtuse; upper cells of very young branch leaves slightly papillose at back;' cells of stem,' 
leaves smooth, clear, multifO'tm, those of the median basal area linear, obtuse, ± 6 wide, 4-6 : i, the others 
broader. and shorter, vaiying .from oblong-fusiform to oval-rhombic; apical cells linear; .median cells of 
branch leaves broader and shorter. ' Setae about 2 cm. long; capsules reddish brown, oblong-ovoid, hori- 
zontal, curved and contracted under the mouth when dry and empty; urn 1.5-2 .mm. long, about 2 : i; 
operculum conic, apiculate; spores in Februarjn Type locality British N. America, Drummond. 'Type m 
M'itteii Herbarium at the New York Botanical Garden, 

Illustrations:— M'itten, 1 . c.; Best, I c. pi. 13; PI 48. 

Exsiccati: — R. & C. Muse. .Am. .Sept. 94 (as PL aberrans); Macoun, Can. Miisc! 498 & 690, also 484 & 
692 (as II. homacopkrum); Grout, N. Am. Musci PI. 75; Allen, Mosses Cascade Mts. 89; .Holziiiger and 
Blake, Plants of N. W. Montana 47. 

On rocks, soil and occasionally on roots of trees. Montana, Idaho, Washington and British Columbia. 

Dr, Best, whose monograph is followed in the main, says “spores in June/' but Allen's 89 collected in 
Feb. has perfect ca|'>sules, while specimens collected in June are deoperciilate. In some cases the leaves' 
become erect-spreading when dried. 

2. Heterocladi'U'M SQUARROsin-UM (Voit) Lindb. Muse. Scand. 37. 1879. 

Voit in Sturrn,.DeutschL Flora 2: fasc. 1 1. iSio. 

liypnum MfnorpkumBxld.Sp.Mmc.ti 14^. 18.12. ■ . 

Plants more slender than the last, in thin spreading tufts,' pale to deep green; pri.mary stems 3-6 cm, 
lotig, with rudimentary central strand/ stolon iform, irreg'ularly divided and .branched; secondary sterns ir* 
regularly branched or occasionally almost regularly pinnate; paraphyllia nmltiform, few, ro'undish ovate to 
narrowly lanceolate, serrate; leaves of primary stems variable, the lower often rudimentary,, the upper 
obscurely two-ranked, papillose, o.7“i x o.5-~o.7 mm., from a deciirrerit, cordate .siibc!asp.ir!g base broadly 
round-ovate, abruptly subfiliform acuminate, with upper part of leaf spreading-recurved; margins plane, 
cren II late-serrulate; costa iismtly short, thin., divided or double, sometimes obsolete, rarely reaching nearly 
to leaf middle; femes of secondaiy ste,ro.s loosely appressed-imbricate when dry, erect-spreading when 
moist, broadly ovate, serrula'te.,..obtuse. to ■'short-acuminate; nUimaie brmtek leaves roundish ovafe, rounded^' 
obtuse ii) subacute; leaf cells of the basal-central area of. leaves of primary stems nearly smooth, clear, linear- 
oblorjg, about 6/1 wide, 3-^ r x,. in some cases this .type o.f.cell passes through the middle of the leaf into the 
acumination, in others they a.re surrounded above as weli,.as on the sides by a broad border of shorter ceils, 

varydng from roundish quadrate to oval-oblong,' a -single (usually) stibce uira l papiiia m both surfaces; 

kaf cells of the branch leaves similar, those of tK^SFcentral area shorter, the bonier cells sometimes 
hexagonal-quadrate. Seta about 1.5 cm*. long; capsule constricted below the mouth when dry and empty, 
urn about 1.5 mni. long, about 2 : i; operculum conic; spores in late winter or early spring. Type locality, 
Scliweinfiirt, Germany. 

Illustrations;— -Best I. c. 13; PI. 48. ■ ■ ^ ' ■ 

Exsiccati: — Macoun,. Can. Musci'66o.& 687'-{as dimorphMm)-\ GtQuty^ . Am. Musci* Pi. 405, & 169 (as 
Tktiidium micfophylhm). 
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'On rocks, soil and roots of trees from southern Vermont to Greenland, westward, to Montana, Idaho, 
'Washington and British Columbia. It has been reported from the vicinity of Amherst, Massachusetts in 
.several lists but it is possible that all these records are based on Frost's report of a specimen, from 
boro, Vermont in the Tuckerman and Frost List of plants growing in the vicinity of Amherst. 

Dr. .Best remarks in his monograph that this' species varies considerably according to di.fferences in 
habitat. When on rocks at high altitudes the tufts are more compact, the secondary stems and branches 
subjulaceous and the leaves more obtuse. 

Var. COMFACTUM Mol. in sched., Pfeffer, Bryogr. Stud, yj. 1869. 

In dense grayish green tufts; primary stems stoloniferous with rudi.nientary leaves, .not rare!}-’' defoliate; 
secondary stems ascending-erect, closely branched, branches short, obtuse, terete; leaves when dry ap- 
pressed-imbricate, round-obtuse, nearly entire. Type locality, European. 

On exposed rocks at high altitudes, Leiberg, Mosses from Kootenai Co., Idaho, no. 175, also Slocan 
City, British Columbia, Mrs. MacFadden. 

3. HeTEROCLADIUM HETEROPTEROIDES Best, I.C. 128. 

Plants very slender ^ in intricate spreading tufts or mats, dark green; primary stems witfiout central 
strand, creeping, stoloniferous, 3-6 cm. long, variously divided and irregularly branched ; second, -iry sterns 
ascending, irregularly branched to nearly regularly pinnate; all stems papillose; parapliyllia presejit, foliose 
to linear; leaves of creeping primary stems appressed-open, with redexed or spreading apices, triangular- 
ovate from a subclasping cordate base, slenderly acuminate, 0.4-0.5 mm. long, papillose; margmis plane, 
finely denticulate; costa thin, usually short and double; leaves of secondary stems, larger, more broadly 
ovate as a rule, more strongly costate and more strongly papillose, often as slenderly acuminate as figured for 
FT. Macounii; ultimate branch leaves ovate, acute to nan*owIy acuminate; cells of the hasal-cenird area of 
stem leaves not so clearly differentiated as in the preceding species, oblong to sublinear, rh 6 /z wide, 2 -4 : i , 
incrassate, those of the basal margins, rounded quadrate, passing into oval-oblong above, often Iwor/ier than 
long, each cell with 2~s small head-like papillae on each surface; apical cells of tdiimate' branch leases qnudraic la 
oblong, crownedj with 2-4 papillae . Setae about 1.5 cm. long; capsules ovoid, contracted under the mouth 
when dry and empty; urn 1.5 mm. long, 2:1; operculum conic-rostrate, nearly as long as the urn; spores in 
summer to autumn. Type locality, Washington. Type collected by J, A. Allen in the upper Nesciually 
Valley, Oct. 4, 1S98. 

Illustrations: — Best, l.c. pL 14: PI. 47. 

Exsiccati: — Macoun, Can. Musci 267 and 108 (as H. heieropterum). 

On stones and ledges in damp places, Idaho, Oregon, Vancouver Id. & British Columbia. 

Spores seem to be rarely produced. Distinguished from the closely related H.. ketcropiemm by the 
apical cells of the ultimate branch leaves crowned with 2 or more papillae instead of one. 

Var. FILSSCENS Best, 1 . c. 

Dark to yellowish green; primary .stems creeping, 8-10 cm. long, sparingly branched; steir^s and 
branches filiform; leaves smaller, those of primary stems often almost scale-like. Type of variety collected 
W. B. Whittemeyer in the canyon of the Stilliquamish River, Washington, June, 1892. The variety seeiiis 
even more common than the specific type and often associated with it and developed from it by habitat 
conditions. Grout, N. Am. Musci PL 69 merges into this variety. 

Ex^ccATi:“-Macoun, Can. Musci'688 (as H. heteropteru7n) ; Grout, N,"Am.rMusci .PL 2^0 &.474: Allen, 
Mosses Cascade Mts. 90a (as the species). ' 

This variety strongly resembles Tripterocladium in gross appearance. 

Most of the specimens in my herbarium seem intermediate between the species and variety. 

H. hcteropteroides and E; procurrens are often intermingled and Eypnum occidentah Su 1 L\% Leso h 
often found with the former. “ 

The costa in the species is often rather stout and reaches the leaf middle. 

*4. Heterocladium Macounii Best, L c. 127. pi. 14. 

Scarcely more than a variety of the preceding from which it differs as follows: plants somewhat more 
robust throughout, leaves noticeably secund; stems and branches curved at the ends; all leaves more slender- 
pointed, especially the slenderly acuminate leaves of the secondary stems; papillae of the leaf cells rarely 
moi e than 3. Type locality, Vancouver Island; collected by John Macoun, June 2, 1893, ^ud distributed 
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as If. vancmwerieme Kinclb., Can. Musci 638. Type. in the herbarium of the .New York Botanical Garden. 
PL4r. 

Collected at several po,ints on Vancouver Id. and at Cathlamet, Washington by A. S. Foster; Ashford, 
Washington, Allen. 

5. Heterocladium HETEROPTERtJM (Bruch.) Bry. Eur. fasc. 49-51, fl. 480, 1852. ' 

Bruch in Schwaegr. SuppL 3*; 2 jo 5 . ' 1827. * 

A European species, likely to be found in North America. It resembles the last but is easily distin- 
guished by its iion-secund leaves, non-papillose stems, and apical cells of ultimate braiicl\ leaves crowned 
\¥itli^a single papjlla. There are rarely, if ever, more than two papillae 6n""ohe'"sm'face of a leaf celir''”'’Alf‘ 
kiiowri plants from N. America purporting to be this species have proved to be something else. 

Subfamily LESKEAE. 

Mostly slender pla.nts, loosely to densely tufted; variously, but mainly irregularly, branched; central 
strand lacking or rudimentary; paraphyllia often present; leaves ovate to ovate-lanceolate, mostly papillose; 
costa strong (e.xcept in Pterigynandrum), usually reaching the leaf middle or beyond. Capsules erect and 
sjnii.metric, or slighty inclined and somewhat curved; cilia of inner peristome short, rudimentary or wanting;' 
operc'iiluiii conic to short-rostrate. 

5 . =*--PSEUDOLESKEA BryoL Eur. fasc. 49-51. 1852 (in part). 

Lescuraea BryoL Eur. fasc. 46-49. 1851. 

Piants s.niali to medium size, grown'ng on rocks., stones, bases of trees, rarely on rotten, 'wood or on,. the 
ground, generally 'in mountainous .regions; stems radiciilose, pinnately branched, central stra.n,cl none or 
rudimentary; b,ra.ncl''ies simple, usually recu.rved at tips; pa.raphyllia numerous, mostly Ii,nea.r-lanceo!ate; 
leaves papillose to smoot.h, entire to serrulate above, bipHcate, ovate-lanceolate, acuminate, costate, mar- 
gins often recurtx^d; leaf cells quadrate-hexagonal to linear-rhombo.idaI; capsules erect or inclined, straight 
or curved, thick-walled, air spaces none, stomata few at the base and functionless; exofJmial cells usually ^ 
quadrciic; exostoine well developed, teeth con.fl.'y.ent at the base into a colored basal band of the same texture.; 
basal membrane to the length of the teeth; cilia usually poorly de'veloped; caiyptra cucullate. 


Key. 

1. 'Median cells of stem-leaves usually not much more than twice as long as wide. '. .... 2. 

Median cells of stem-leaves three or four times as long as wide, or longer. .......... 5." 

2. Leaves papillose on both surfaces J. . atrovirens* 

Leaves smooth or papillose only on the upper surfaces. ,3. 

3. Leaves entire, smooth; paraphyllia 'rarely present.. 4. arkonae. 

Leaves often serrulate, papillose to almost smooth; para'phylHa present, 'sometimes 

few and small ' ■ ' 4, 

4. Leaves long-acuminate. „ 2. oligoclaia. 

Leaves acute to short-acuminate. , j.. paiUda. 

5. Many leaves with pale, slender. hair- points. 8*^ BmleyL , 

Leaves without such hair-points. . 6, ,' 

6. Plants robust, often 6-1 omm. long, sparingly branched. . . "demidaia* 

Plants seldom more than 4 cm., long, more. frequently branched, , 7.' . ■ 

7. Costa percurrerit in some of the leaves. , , 8 .,. ■ 

Costa never more than subpercurrent.,. .... . :9,. 


* Grateful jicknowledgme-nt is made of the work of Dr. G. N. Best (Bulk Torr, Bot. 'Club 27 : ,2'2 '1,-236. 
1900, and Bull. Torr. Bot, Club 30 : 463-482. 1903), from whose monographs the writer has freely drawn 

in revishig this and the following genus. Such, corrections and additions as were necessary' have been made. 
For assistance in various ways the author is also indebted .to Dr. A, J. Grout, Newfane, Vt.; Mr. .'E. ,B. 
Bartrarn, Bushkili, Pa,; Mr. R. S. Williams,. New York '.Botanical Ga,rden'; Mr. P.' M. Hurlbert, 'Nationai 
Museum of Canada, and Mr. C, L. Porter' of the Rocky Mountain I'lerbarium, Lara.m,ie, 'Wyoming. Aaron 
J. Univ, of Tennessee,' Jan, '1934. ■ 
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8 , Leaves. often strongly papillose; basal cells oblong ■ 7 . aindm. 

.Leaves smooth or lightly papillose; basal cells oblong-linear 10. fngzda. 

9. Pa.rapliyllia rarely present. , 4* (^‘^zsonae, 

Paraphyllia always present , ^ 10.^,^ 

10 . Leaf acumen short and broad; paraphyllia large and multiform radtcosa. 

Leaf acumen longer and narrower; paraphyllia small • • • 9* ngescens. 


I. PSEUDOLESKEA ATROVIRENS [Dicks.] Bryol. Eur. S: |>l. 477- 

Hypnum akovirens Dicks. PL Crypt, fasc. 2. 10. 1790. 

Lindb. Act. Soc. pro Fauna et Flora Fenn. 1880. 

Pseudokskea ticinensis Bott. Proc. Soc, Tosc. Sc. Nat. 1891. 

Pseudoleshea atfovirenSyYdit, (Lindb.) Hagen in sched. 1894. 

Psetidoleskeaheterodadioides'KmdLh.'Kev.'Bryol.Ztx^Z- 1S95. 

Pseud'Oleskea tenella Kindb. Eur. & N. Am. Bryin. 50. 1896. 

Plants loosely' spreading, dark green above, reddish browm below; stems 3-5 cm. longf prostrate or 
slightly ascending, radiculose, branched sparingly below and irregularly pinnately above; bra.n,che.s simplCj 
unequal, straight or curved ; paraphyllia linear-lanceolate; stem leaves asymmetric, appressed-iiicurved when 
dry, erect-spreading when moist, the lower sometimes slightly recurved., entire or serrate abo'Ve, gradually 
acute to som.ewhat abruptly acumi.nate from an 'ovate or. oblong-ovate subdecurrent base, sharply and 
obliquely pointed, straight or subsecund, lightly biplicate, costate into the acumen, 0. 8-1.2 miii. long, 
o.4~o.6 mm. wide;, margins recurved below and often at the base of the acumen; cells of the stcirii leaves 
nearly incrassate, chlorophyllose, unipapillate on both surfaces; papillae central, conic on the 

upper surface, round and flat on the lower; median, cells quadrate-hexagonal, rarely .more' elongfated, 7-9 
wide; basal cells quadrate in several rows; apical cells oval-oblong; inner perichaetiai bracts whitish, loosely 
erect, narrowly acuminate, lightly. costate. Dioicous; seta reddish brown, smooth, 8-10 111 m. lo'iig,. slightly 
curved; capsule inclined to horizontal, broadly ovoid, asymmetric; exothecial cells roundish-quadrate, thick- 
walied; urn 1.5 mm. long, 0.8 mm. wide, constricted when empty and dry; teeth yellowish brown, iiiargiaed, 
confluent into a purplish red basal band 5 lamellae wide; lamellae numerous, well developed; basal membrane 
yellowish, papillose, the length of the teeth; segments as long as the teeth, often slightly open on the 
keel; cilia one or two, poorly developed; annulus narrow; spores rough, 12-16 /i, maturing in spring. Type 
locality uncertain but probably Scotland. 

Illustrations :-“Best, Bull. Torr. Bot. Club 27: pi. 7. figs. 1-7. i^oo;PL.ss- 

Exsiccati:— Ren. & Card. Muse, Amer. Sept. 92; Husnot, Muse. Gall. $4$. 

On rocks, rarely on, the bases of trees or the ground, Newfoundland and Labrador to British Columbia' 
and southward to California, Idaho and New Hampshire. 

In regard to European material, see Best’s notes (Bull. Torr. Bot. Club 27 : 225, 226. 1900). 

2. PsEUDOLESKEA OLiGOCLADA Kindb. Bull Torr. Bot. Club 17 : 277, 1890. 

Plants in rigid spreading tufts, , yellowish green to reddish, brow,'n, usually with a. glassy lustre; stems 
3-6 cm. long, prostrate to. slightly ascending,, curv^ed at the tips; branches few, unequal, subjulaceous, re- 
curved; paraphyllia' nu',raerous,„ lanceolate; stem. leaves close, appressed when dry, erect-spreading when 
moist, falcate-secund, biplicate, rather gradually narrowed into a long serrulate or entire acumen from an 
oblong-ovate subdecurrent base, 1.2-1.5 mm. long, 0.45-0.6 mm. wide; margins more or ..less recurved; costa 
very distinct, toothed on the lower surface, disappearing in the acumen; cells of stem-leaves no: nnijorm, 
rather small and compact, with rounded-obtuse ends; median cells smooth on the lower surface, iighUy 
unipapillate on the zipper ^ or often smooth on bothj oval-rhombic to linear-oblong, 6-8 ju wide, 2 to 5 times as 
long; basal cells quadrate-oblong to subiinear;. alar transversely oval, becoming rounded-quadrate and 
extending well up the margins; apical small, oval to oval-obldng, branch leaves falcate, more distinctly 
serrulate, scarcely plicate; inner perichaetiai bracts whitish, erect, long and narrowly siibfiliform mrurrunate, 
distantly toothed or entire, lightly costate; cells long-linear, subflexuose. Dioicous; seta 9-1 1 mra. Ion[‘ , more 
or less curved; capsule oval-oblong, siibsymmetric, reddish-brown, from almost erect to subceniuou'S; exo- 
thecial cells roundish oblong-quadrate; teeth reddish browm, joined at base into a band 5 joints wide; 
lamellae numerous, prominent; basal membrane yellowish, scarcely papillose, the length of tlie teeth; 
segments narrower than, but as long as, the teeth, open on the keel; cilia one or two, more or less developed; 
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annulus narrow, indistinct; operculum conical; spores .roughened, 14-16 maturing in spring. Type locality, 
Vancouver Island, collected by Prof. John Macoim, June 8, 1887. 

IixusTRATiONS:— Best, Bull. Torn Bot. Club 27 : pL 7. figs. 8-14, pi. S. figs. 25-27. iqoo: FI. 5'?. 
ExsiccATi:-“Grout, N. Am. Muse. Pi. 472, 472a. 

On jocks in the moimtainsCBritish Columbia to Colorado and Utah. , : 

This species ivS to be distinguished from F. u/wamw' by the . longer acumen and polymorphous .leaf 
cells whic.li are at most onl}^ slightly papillose on, the upper surface. It is more rigid and has smaller leaf 
cells than P. radicosa. 


3. PSEU0OLE.SKEA PALLIDA Best, Bull. Torr. Bot. Club 27 :. 227, 228, pL 7. figs. 16-21. 1900.. ' ■ 

Plants in,. dense .iattened tufts, pale ■ olive-green above, ferrugineous below; primary stems ,prostTate, 
defoliate; seco.iidary prostrate-ascending, 2-4 cm. long, sparingly branched above; branches straight or 
curved at, tip, diverging very s!ight!y; pamphyllia few, sm-all; stem leaves asymmetric,, deeply concave,, 
biplkate, straight or slightly seciind, gradually acute to abrupt!}^ short-acuminate from a roundish ovate 
base, often serruiate, 0.7-0.9 mm. long, 0.4-0.5 mm. wide; costa subpercurrent; cells. of stem. leaves 
scarcely papillose, almost clear; basal €e!.Is short, rectangular; alar quadrate to transversely oval; median., 
riiombic-ova.l. to, iiexagorial-obioiig, 7-9 /x wide, about twice as long; apical oval-oblong; perichaetial bracts 
erect, entire or serruiate, inner !i,ghtly costate. D.ioicous; seta 8 mm. long, curved ; capsule nearly symmetric, 
oval-oblong, inclined; urn 1.5 mm. long, .8 mm. wide; teeth yellowish, confluent at base into a reddish 
basal band 3-4 joints wide; basal membrane yellow, }{ the length of the teeth; segments as lo.ng as the teeth, 
slightly open; cilia 2, rudimentary; spores, rough, p,. ' Type locality, Colorado; collected by T. S. 

Brandegee; type in herb.' Columbia Univ. 

Illustrations: — Best, 1 . c.; Ph 55, 

Exsiccati: — B auer, Muse. Eur. et Am. 2183, 

Rare, in the mountaras, Montao.a to Colorado. 

Var. FILESCENS Best, 1 . c. 

This differs from the type in having filiform secondary stems with few or .no branches, leaves narrower 
. (0.3-04. .m.m... by^o,6-o.8 mm.), with longer and narrower cells, and perichaetial bracts almost ecostate. 

Type iocailty, Colorado; co.IIected by T. S. Brande.gee. 

4. PsEUDOLESKEA ARizoNAE R. S, WiIHams, Bryologist 33 ': 20. pk 3. 1930. 

Fseudokskea iniegrifoim Dixon &.Bartrani.. mi.itt. , ' ' 

' . Plants small, irr fiatteiied tufts, pale to olive-green above, brownisli below; stera.s slender, procumbent,. 
2-3 cm. lO'iig, irregulaiiy branched, with a rather distinct mdlmmtmy. strmd; parapkyilia rare; stem leaves 
entire, rat'iier broadly ovate-acute, reficxed on the margin often from .near'. apex to. base., '.about 0.3 'mm, 
wide and 0.6 min. long; costa siout, prominent, smooth on the back, '|^4 the length ■o.'f:' the leaf';". fee/ cells 
smmfJi, irregufar, mostly elongate; median often rIio.m.bic, .2-4 ja wide, 5-10 jx long; alar quadrate to. trans-. 
versely elongated, in 2-3 rows; perichaetial bracts p.ale, entire, pUcaie, mosiiy costaie, up to 1.4 miii. long. 
Dioicems; seta red, smooth, at least i cm. long; capsule slightly. curved-ovate,, inclined; urn i mm. long, 
0.5 irira. wide; teeth hyaline-bordered, finely cross-striate below/papillose above, confiiieiit at base; basal 
membrane the length of the teeth, papillose; segments nearly as .long as the .teeth, narrowly lanceolate, 
finely papillose, often slightly open on the keel; cilia o.ne or two, mearly as long as the segments, slender, 
papillose; aiinuius frequently broad and well developed; operculum conical-acute; spores smooth or slightly 
, granulose, 11-15 p. Type locality, Monument Peak, Cliirkah.ua 'Mts., Ariz.; collected by J. C. Bloomer, 
Oct. 2, 1908; type in herb. N* Y. Botanical Garden. 

Illustrations: — Williams, L c.; PL 55. 

Exsiccati: — Grout, N. Am. Muse. PI. 41.2 (ais..F. paUMa); B.artram,. Mosses of S, Ariz, 35, 359, 390A, 
396, 403 B and 406. 

Rather common in the mountains of the. arid southwest. ■ ■ J ' . .^ 

While this spexies is clearly allied, to B. pallida and particularly to P. oligoclada, it is distinct fjom both 
in the entire leaf margin.,' the smooth costa, the scarcity of paraphyllia and the well-developed cilia of the 
.inner peristome. 
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' 5. ■ PsEUDOLESKEA DENUDATA Kindb. Eut. & N. Am. Br^dn. 52. 1897. 

- Psetidoleshea sciuroideSf var. denudata Kindb.; Macoun, Cat. Can. Plants 6: 181. 1892. 

? Ptychodium oUgodadtim himpr. Die h3.uhm. 2 1 Soi. 1895, 

Plants in loose spreading tufts, pale yellow-green above, brownish to dirty white below; stems with 
very few brmicJies, not radiculose, prostrate, serpentine, 6~io cm. long^ defoliate below; steuis anfl branches 
hooked at tips; paraphyllia multiform, mostly long and narrowly linear lanceolate; upper stfuii leaves op- 
pressed when dry, erect-spreading when moist, concave, more or less falcate-secund, lightly plicate; ovatc- 
lanceolate from a decurrent base, acuminate, narrowly and obliquely pointed, entire or serrulate alcove, 
i.g-2.2 mm. long, 0.7-o.p mm. wide; margins broadly recurved to apex; costa narrow, yellowisli, sul,;per- 
current; cells of stem leaves yellowish at base, smooth, clear; median cells sublinear, flexuose, 5-7 ii unde, 
4-6 times as long; basal oblong- rectangular; alar quadrate-oblong; apical linear; branch leaves much, snialler, 
distinctly serrulate above. Dioicous; sporophyte unknown. Type locality, Asulca!i Creek, Selkirk Mts., 
Canada, collected by J, Macoun, Aug. 7, 1890; type duplicate in herb. Can. GeoL Survey. 

Illustrations: — Best, Bull. Torr. Bot. Club 27 : pi. 7. jigs. 22-2’/. 1900; PL 5J. 

Exsiccati: — Grout, N, Am. Muse. PL 455. 

Rarely collected; on soil and rocks, British Columbia. 

This is one of the largest known species of Pseudoleshea and both it and the following ^'ariety may be 
recognized by their size and freedom from radicles. The sporophyte of the species probably resenibles that 
of the following variety. Concerning the latter, the well-developed cilia are of interest. 

Var. Holzingeri Best, Boll. Torr. Bot. Club 27 : 229, pL 8. figs. 28 ^ 2Q. 1900. 

The gametophyte differs from the type in its shorter and diffusely branched stems with lea^'es slightly 
smaller and more strongly falcate-secund; perichaetial bracts small, thin, broadly ovate-ol.>long, al)riiptiy 
and narrowly acuminate, serrulate above, tips spreading-recurved, inner subvagimite, costate: seta retldisli 
brown, slightly curved, flattened and twisted above, io-*i2 mm. long; capsules broadly ohioug-ova.!, asym- 
metric, inclined, strongly contracted when dry and empty; urn 1.5-2 mm. long, i mm. wide; exothecial cells 
thick-walled; teeth reddish brown, strongly lamellate, confluent into a purplish red basal band 4 joints wide; 
basal membrane yellow, papillose, the length of the teeth; segments as long as the teeth, carinate*, 

open; cilia 1-3, rather well developed, papillose; annulus narrow; operculum short-conic; spores rough, i6-20/i., 
maturing in spring. 

Illustrations: — Best, 1 . c.; PL yj. 

Exsiccati: — Allen, Mosses of the Cascade Mts. 95; Bauer, Muse. Eur. et Am. 2181 & 21S2. 

Rather more common and more widely distributed than the type. On soil and rocks, British Coliunbia, 
Montana, Hudson Straits. This variety can be separated from P. radicosa by its larger size, longer leaf 
cells and its lack of radicles. 

6. PSEUDOLESKEA RADICOSA (Mitt.) Lesq. & James, Man. of N. A. Mosses. 320. 1S84. 

Hypnum radicosum Mitt. Jour. Lmn. Soc. B: 1864. 

Macounia sciuroides Kindb. Enum. Bryin. Exot, 1888. 

Pseudoleshea sciur aides Kxndh.'B\i\\. Tort. "Bot.Chxh 17x 276. 1890. 

Hypnum congesium Wils. 

Hypnum congesHim Hook. & Wils. in Drumm. Musci Am. 225, in part. 

Plants in soft tufts, yellowy-green to dark green ; stems 3-5 cm. long, rather densely radiculose, irregu- 
larly branched; branches usually recurved, simple; paraphyllia numerous, multiform; stem leaves loosely 
appressed when dry, spreading when moist, 1.2-1.6 mm. long, 0.35-0.5 nim. wide, secimd, subdeciirrent, 
biplicate, from an ovate to oval-oblong base gradually or abruptly contracted to a narrow, oblique, serrulate 
or entire acumen; margins recurved to base of acumen; costa stout, usually toothed, disappearing in the 
acumen; cells of stem leaves somewhat loose, often smooth on both surfaces, occasionally lightly papillose ori 
the upper; basal cells oblong-quadrate, in several rows; median oval-oblong to linear-rhomboidal, 8-1O fx 
wide, 2-4 times as long; alar cells quadrate; apical linear; branch leaves falcate-secund, serrate; peridiaetia! 
bracts erect, thin, whitish, finely acuminate, inner subvaginate, lightly costate. Dioicous; pedicels 9-12 
mm. long, curved; capsules oval to obovate-oblong, asymmetric, inclined to stihpenieni, elongated, contracted 
and arcuate when dry; urn J.j-i.p mm. long, 0.7-0. g mm. wide; exothecial cells thick- walled; teeth reddish 
margined, confluent into a purplish red basal band 5 Joints wide; basal iiieinbrane yellow, finely papillose, 
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34"“M the length of the teeth; segments ohlong-lanceolate, carinate,' somewhat open, about as long as, the teeth; 
cilia rudimentary; annulus narrow, indistinct; operculum conic, sometimes short beaked; spores rough, 
i'4-“i 8 /X, maturing m spring and early summer. Type locality, North America. 

. Illustrations:"— B est, Bull. Torr. Bot. Club 27 : /gs. j-p, JO, ji. 1900; P^, 54. 

Exsiccati Grout, N. Am. Muse. PL 399 (as P. atrovirens) Sc 466; Alien, Mosses of the Cascade Mts. 
96. 

On various substrata, Labrador and New Hampshire to British Columbia and Idaho. 

Var. COMFACTA Best, Bull. Torr. Bot. Club 27 : 231. 1900. 

This variet3^ differs from the usual form in the darker color; the shorter, smaller stems; the short,' 
turgid branches; the. often straight stem leaves and the shorter, broader median .leaf cells. .In' the No.rth“ 
west; less co.miiion than the type. 

7. PsEUDOLESKEA ATRICHA Kiiidb. Eur. & N. Am. Bry. 53. 1897. 

var. Kindb.; Macoun, Cat. Can. Pi. 6: 180. 1892. 

Plants i,n, yellow-green to olive-green mats, stems 2-4 cm. long,, prostrate, irregularly branched; branches 
many, unequal, o.fteii curved at the tip; paraphyllia few, lanceolate to linear; stem leaves appressed when d.ry, 
erect-spreading when moist., concave, biplicate, often slightly secund, ovate-lanceolate f.rom a more or less 
decurrent base, abruptly to gradually acuminate, serrulate above, papillose on both surfaces ahove^ 0.8-1 mm. 
long, c).25-“0.35 mm. wide; margins often recurved nearly to apexVcostrr stout, subpercurreiit to percmTeiit, 
toothed on the back; ceils of stem leaves clear, not uniform; basal cells oblong; alar quadrate, thick- walled, 
e.xten.ding up the margin; median cells rhomhoidaUJiexagonal to suUinear^ with Ihin^ pitied walls ^ averaging 
26 jLi long, 7 M wide; cells of the acu.men oblong-hexagonal; apical long-oval to sublinear; perichaetial bracts 
lanceolate, narrowly acuminate, -with sublinear cells; inner subvaginate, thinly costate. Dioicous; spo.ro- 
phyte unknown. Type locality, Griffin Lake, .B.ritish Columbia; collected by J. Macoun, Aug.' 12, 1889. 

Exsic'CATI: — G rout, N, Am. Muse. PL 336. ^ ^ ■ 

Rarely collected ; on rocks and the trunks of trees, British Columbia' and Washington. 

P. atricka is puzzling in that it has the aspects of seve.ral species without w.hoI..ly fitting any. Macro- 
scopicaily, it has the appearance of P. rigescens. In being papillose and exhibiting pitted cell walls, it. is 
similar to P, Baileyi,^ but there the similarity stops. The long, stout costa and long, thin-'w'alleci mediaE 
cells are somewhat si.miiar to P . frigida, hut the oblong basal cells, the large papillae, and broad, acumen 
with sliorter cells clearly distinguish it from that species. It can be separated from P. radicosa by smaller, 
narrower leaves; t.he slender median cells of leaves, with pitted, thin walls; the longer costa and the larger 
papillae of the acunieri. 


8 . .Ps.EiiDOLESKEA Baileyi Best & Grout, N, Am. Muse. PL 474.. 1917. ' 

Plants large, in loose. tufts, yellow-green to olive-green above, blackish below; stems .3-6 cm, long,. not 
radiculose, irregularly branching; branches curved, - usually simple; paraphy.llia iione; ste.m leaves loosely 
appressed when diy, spreading when mo.ist, occasionally recurved at tip, slightly secund, su'bdecii..rreiit,' 
biplicate below, 2 mm. long, about 0.6. mm. wide, ovate, mostly aitenuaU info a pale, skorf hair '•point;- margiuB 
recurved below, serrulate near the apex; costa yi the length of the leaf, often scabrous at the back above; 
leaf cells papillose, on both surfaces, particularly a.bove;- basal ceils near the msta'elon-gakd with if regularly 
thickened walls, near .the .margin often, quadrate; median eells silghtly oblique, .12-16 ju.''lo.ng, abo'ut 8 n- 
wide, with unequally thickened walls; apical slender, irregular; perichaetial leaves entire or nearly so, Inner 
obiong-lanceoiate, about 2.5 mm. Jong, outer much shorter. Dioicous; seta 9-1 1 mni. long; capsule oblong, 
almost erect to inclined; urn '1.5 mm. long, i -mm. wide; teeth confluent at the base, reddish below, paler 
and papillose near the a:pe.x; basal membrane the. height of the 'teeth.; segments narrow, as long as the 
teeth, carinate, open; cilia none; ^ annulus none; o'perculum short conic, s.llghtty apiculate; spores rough, up 
to 20 p. in diameter. Type loca'Iity, Sunset Trail, Cascade Summit, Washington. Collected by J. W. Bailey, 
July ..19, .1916. 

iLLUSTRATioNSr—Williaras, 'Bi*yol. 27 : . 1924; P/. 55, " 

Exsiccati: — Grout, N. Am.. Muse. PL 474. . ^ ^ ' ' j ^ ■ ■ . ■ .■. 

■ Knov/n only from 'Washington, Easily recognized by its size, .filiform leaf tips, and the extraordinary, 
irregularly-thickened walls of the deaf 'Cells, '. 
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9. PsEUDOtBSKEA RiGESCENS (Wils.) Lindb. Act. Soc. Fenii. 10 : 277. 1S72. 

Leskea rigescens Wils. Ms. Drumm. Muse. Am. 225. in part. 

Lescuraca tadicosa var, gracilis Lesq. & James, Man. N. A. Mosses, 320. 1884. 

Pseudoleskea stenophylla Ren. SeC^xd, Bot, C^nitdXbl. 421. 1890. 

Lescuraca imperfecta C. M, & Kindb.; Macoun, Cat, Can. PI. 6: ijo, 1892. 

Lescuraca stenophylla Kindb. Eur. & N. Am. Bryin. 26. 1897. 

Plants in soft intricate mats, yellow-green; stems 2-4 cm. long, radiciilose, irregularly iiranched; 
branches unequal, slender, curved; paraphyllia small, iineardanceolate; stem leaves loosely a. p pressed 
when dry, erect-spreading when moist, 0,8-1. 2 mm. long, 0.25-0.35 mm. wide, lanceolate or ovale- lanceolate, 
gradually long and narrowly acuminate, entire or serrulate above, lightly biplicate; costa thin, disappearijsg 
in the acumen; margins plane or revolute below; cells of stem leaves smooth or Feghtiy papillose on the 
upper surface, rarely on both; basal cells oblong-quadrate in several rows; alar quadrate, extending well, op 
the margins; median sublinear-rhomboidal, 7-8 Wide, 2-4 times as long; apical oval to sublinear; branch 
leaves narrower, serrulate above; perkhaetial bracts long-lanceolate, narrowly acuminate, thin, erect, 
whitish, inner subvaginate, scarcely costate. Dioicous; seta erect or slightly curved above, 6-8 ram. long; 
capsule small, ovaUohhng, usually erect and symmetric; urn 1 mm, long, 0.7 mm. wide; teeth yello%v-red, con- 
fluent at base into a dark red band 3 joints wide; basal membrane pale yellow, about H the length of the 
teeth; segments linear, nearly as long as the teeth, concave; cilia none; annulus none; spores rough, 14-18 
maturing in spring. Type locality, North America. 

Illustrations: — Best, Bull. Torr. Bot. Club 27 : pi. S. figs. 10-16, 32, 33. 1900; Fh 54. 

Exsiccati:^ — Grout, N. Am, Muse. PI. 94; Allen, Mosses of the Cascade Mts. 94. 

On various substrata in the mountains of the northwest: British Columbia to Idaho. 

Some sterile forms of this species cannot be satisfactorily distinguished from P. radic&sa. When 
fertile, they are easily distinguished by the smaller, suberect capsules with linear peristome segments found 
on P, rigescens. 

Var. Howei Best, Bull. Torr. Bot, Club 27 : 233, 1900. 

This differs from the type in exhibiting strongly recurved stems and branches; secuiid, serrate, slight iy 
smaller stem leaves witiv narrowly recurved margins; stouter costa; more compact areolation; and rmraeroiis 
quadrate basal and alar cells which fill }{ of the leaf. Type locality, Mt, Shasta, Calif., coilecUid by Dr. 
M. A, Howe, Aug. 5, 1894. 

Exsiccati:— Grout, N. Am. Muse. PL. 337. ^ 

10. PsEUDOLESKEA FRiGmA (Kindb.) Sharp, comb, aov. 

Kindb. Eur. & N. Am. Br>dn. 26. 1897, 

Pseudoleskea suhstriaiaBesl, Bull Torr. Bot. Club 27 : 233, 234, pL 8. figs. 17-24. 1900. ' 

Plants in flattened tufts, yellowish-green to golden-green; stems radiciilose, 2-5 cm. long, often pi:i- 
nately branched; branches suberect, usually simple; paraphyllia few, multiform; stem leaves c:i')presse(i 
when dry, erect-spreading when moist, o.S-i mm. long, 0.3-04 mm. wide, straight, deep!}' b3|>licate, oval- 
oblong, gradually acute or acuminate, sometimes' wholly smooth, often som.€what papillose on both sides 
in the upper part; margins, strongly recurved nearly to ape.t, serrate above; costa subpercurrenl to percurrerJ, 
toothed on the back; cells of the.stem leavesolear, .rather thin-walled; basal cells oblmtgdtnear in 2 or 3 rows; 
alar quadrate, thick-walled, filling the region between the margins and folds, cxteiuling mid be- 

coming oblong; median cells sublinear, 6 wide, 4-4 times as long, ikm-walkd; apical linear, libkxnis; 
sporophyte unknown. Type locality, Labrador; collected by J. Macoun, 1S96. 

Illustmtions:— Best, I c,; PL 54. 

Rarely collected; on rocks, Labrador, Vermont, British Columbia, and Lake Lincicman, Xonhwe-d 
Territory. 

Best stetes that the leaves are smooth, but nearly every plant exhibits some leaves whicli are deariv 
lightly paptuose m the acumen,^ This, together with its smaller si^e and shorter, more s^rrati acmuaivriuii 
Oi the leaves, serves to distinguish P . frigida (tom the European P. striaia (Schwativr.) ITmim. to uhicdi it is 
very closely related. 



leskea 


6- LESKEA Iledw. Sp. Muse. 21 1. 
ills small to medium-sized, Krowinsr in 


fasciculately branched, seldom stolXIu^^ -dicuiose, pinnately to 

sonielunes present; leaves usually papillose ovate to ov-ite I i ^ ot none; paraphyllia 

umcostate, sometimes shortly bicostate, usually entire-"lea/"'ir o*" obtuse, usually 


-vat-ouiung; pedicels smooth; capsules usuallv i quadrate 

:ne: exolhectal cells oblong; teeth lanceolate-linear diviS “d erect, oval to subcyiindric, annu 

n-ane narrow; segments linear, often „.,j 1,.^ >ne and lamellae usually present; basal mem. 


, segments linear, often keeled and cleft; cilia, if present 

cal5q:>tra cucuilate, .smooth. present, 


meilae usually prese,iit; basal niem- 
rudimeiitary ; opercula niammillate 


MclS cdls nS tZ teeth incurved when dry. 

o <.n ceils of leaves longer than wide; peristoniial teeth ..tnn:„t.t ...e.: V 


Leaves a^■eraging le; hXo 6 IT r'"f ! 6 

.5-7 . wil.t . . below; median leaf cells 


4. 

5 - 

I. poly car pa, 

2 . , arenicola, 

J. grmilescens. 
4> ohscura, 

6. nervosa. 


5-7 ^ wide. media,n leaf cells 

Lea ves averaging more than o!; mmVi'nlengthVcosta smooth; median ieaVeeiis 7-ro'^ 

3 - Leaves more than twice as long as wide •■•...... 3. 

Leaves less than twice* as long as wide • ■ 4- 

4- Lripsules straight; operculum sho.-t-conic’ 5- 

Lapsiues curved; opercu,lum long-conic ' * * ■ ■^* P^h^^rpa,. 

5 - Leaves .syn.metric, biplicate; margins often revo'iute 

^ ;-y''‘'i^a!'*inunc'tric, not plicate; margins plane 3 - gracilescem 

tr. Costa cxteucliiig weli into the acumen ■ ■ ' ' • • '^^^'cura, 

fiardy reaching the acumen or shorter 

7- q! tlio niedkin cells of the !e?}vf>c! . r , ’ ‘ 7 , ; 

None of the median cells of the leae-es over’" ’• serrulate above. . . y. WiUiamsl 

B. Leaves with papillae very rare or wanting ' """" 

l-cuves with low papillae, * " ' 8, lector um, .■ 

* * 9- cyrtophylla, 

, , , ««'^«RPA [Ehrharti Hedw. Sp. Muse. 225. i8oi 

I.eskm poKvrrrp.2 Ehrh. Dec. Crj-pt. n. 96. 1788 

flypnnw muUlforum P. B. Procir. 66. i8os 
l ypnur. po!yr.:rp„,n C. M. .Syn. 2 : 469 and ’dgo. ,851 ^ 

^cs,ea ya.ucosa var. polycarpa Hartm. Skand. FI. (Ed. 5) 337* 1849. 

cn.. •“•‘y "•'t- » yeltowish-™,, . 


nato, more or less second and obiiquelv pointed binlh:ate"en“fhr abruptly acumi- 

mnrgins, costa di.sar-pearing below apex- branch-ieavC^mT’lI I’ f ^ recurved on one or both basal 
of ' ten: leavc.s roundish quadrate-hexagonal 7-8 a wide with ° “ tuse or blunt-pointed; median ceils 

basal quadrate-oblong; alar quadrate o^r tranCrselv mtl Jf PapiUae on each surface; 

lanceolate, rihcate-striate, llglfy cosTaZZS^Slt iTm bracts erect, oblong: 

ciinvfl . . 1 . loug, flexuose, capsule erect, strairkt br sli-’’''’-- 


curml, subcyiindric, tapering at the bai veilowlXnr j7‘ , . erect, straiglit or slightly 

b';lo. flu* mouth .hen dr, ; reddish brovvn at matimity, wrinkled and contracted 

dtiKsurnl Um distinct; basal membrane aboul tltelm^ZoZlZZ} l™ear-lanceo!ate, lamellate, 

ioicf, equaling the teeth In leog-th- ■ cilia rudime^tarv 7 segiiie.nts linear, .scarcely open on the 

Hniiti,«.aEu- llirtl'AIo.^Ftolli's; ^.>6;L!m^icht RIT * If'".*'’' handbook, pi. 50- 

1925: M. H. M. Pfianzenfam. (Ed 5 

“^See footnote page 185. 
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Exsiccati: — Amtx. 22:^ Hypnuni medium I)icks.). 

Ob the base of trees, rotten wood, rarely on stones or the ground, Newioiindiand to the Rocky Mouii- 
tains, southward to the central states. 

Leskea POLYCAEPA var. PALUDOSA (Hedw.) Schinip. Syn. 4S6, i860. 

Leskea paludosaHeA'^. ’Dorset, A: 11$, 1797; Sp. Muse. 221. 1801. 

Hypnum inundaium 'DickB. Crypt, IT . 1801. 

Leshea palustris Hedw. Descr. 4 : i. pi, i, 1793. 

Leskea stihobiusifolia C. M. & Kindb.; Macoun, Cat. Can. PL 6: 169. 1892. 

Leshea polycarpa var. suhohtusifolia (C. M. & Kindb.) Best, Bull. Torr. Bot. Club, 30: 466. 

A variety which often cannot be distinguished readily from the species, but is generally more robust, 
more diffusely branched, with longer stems and branches somew^hat curved at the tips. Capsules often some- 
what longer. 

Illustrations:— Hedw. 1 . c. 

Exsiccati:— Grout, N. Am. Muse. PI. 233, 296, and 343. 

In more moist places than the species, sometimes submerged, about the base of trees and on rotten 
wood, rarely on stones. New England, Minnesota and North Dakota to British Columbia and Oregon. 

2. Leskea arenicola Best, Bull. Torn Bot. Club, 30 : 467. pi, 15, figs, i-ij. 1903. 

Plants somewhat rigid, in loosely spreading tufts, pale yellowish-green to reddish-brown ; sterns 2-5 cm, 
long, pinnately branched; branches simple, ascending, sometimes curved, central strand small ^ distinct; 
paraphyllia mostly linear-lanceolate; stem-leaves rigid, secund, 0.4-0. 5 mm. wide, 0.8-1 nim. long, ovate to 
ovate 4 anceolate, obliquely acuminate, acute to blunt-pointed, scarcely biplicate, margins usually recurved 
at base, entire or sinuate-serrulate above, costa disappearing in the acumen; leaf cells stoutly unipapillate 
except for the generally smooth upper alar surface; alar quadrate; median oval-rhombic to oblong-fusiform, 
7-9 -wide, nearly twice as long, branch-leaves about smaller and scarcely secund. Monoicoiis; peri- 
chaetial bracts appressed, plicate, costate, long and narrowly acuminate; pedicel i .5 cm. long, grooved, curved, 
reddish; capsule oblong-cylindric, tapering at the base wrinkled w'hen dry; urn about 2 nim, long, 

0.6 mm. wide; teeth lanceolate-linear, yellowish below, pale above, densely papillose, divisural line faint, 
ventral surface strongly lamellate; basal membrane yellowish, papillose, about V? the length of ike teeth; 
segments as long as the teeth, split, open on the keel; cilia rudimentary; annulus broad, 2 or 3 rows of cells; 
operculum whitish, subshining, long conic, nearly one half the length of the urn; spores smooth, 10-13 
maturing in early summer. Type locality Smyrna, Delaware. 

Illustrations:— Best 1 . c.; M. H. M. 57, j-jj. 

Exsiccati: — S. & L. Muse. Bor. Am. 243 and 365 as L. ohscura; Ren. & Card. Muse. Am. Sept, 192I} as 
L, polycarpa forma; Grouty 'N. Am. Muse. FI. and 212. 

On the base of trees, rarely on rotten wood, in sandy places. New England to Virginia, westward to 
Minnesota and North Dakota. 

3. Leskea gracilescens Hedw. Spec. Muse. 222., pi. .fd, figs, 8-13. 1801. 

Hypnum gracilescens F. B, 'Prodr. 64. tSos. 

Leskea inter7nedia Best, Bull. Torr. Bot. Club, SO: r^6g. 1903. 

Plants in intricate spreading tufts, various shades of green to reddish-brown or blackish; stems 2-4 cm. 
long, pinnately branched; central strand rudimentary or none; branches simple, erect, often subjulaceous; 
paraphyllia few, rarely none, lanceolate; stem-leaves appressed-imbriGated when dry, erect-spreading when 
moist, 0.4-0.5 mm. wide, 0.65-0.9 mm. long, ovate, gTadually acute, obtuse or blunt-pointed, straight, 
lightly biplicate, symmetric, margins entire, often more or less revolute, costa subpercurrent; branch-leaves 
similar, not plicate; leaf cells somewhdit uniiovm, unipapillate on lower surface, usually smooth on upper; 
median quadrate-hexagonal, 8-1 o p broad ; alar and basal quadrate, apical roundish. Monoicoiis ; perichaet ia! 
bracts erect, striate, blunt, costate; pedicel 8-10 mm. long; capsule erect, obiong-cylindric, tapering 
at base, substrlate and reddish when empty; annulus of 2 rows of cells, deciduous; teeth whitish, linear- 
lanceolate, lamellate, divisural line faint; basal membrane 14 Iho length u/ feeBr; segments linear, usually 
shorter than the teeth, carinate, open, sometimes poorly developed and unequal; cilia nom?; operculum 
conic, obtuse or acute; spores 8-11 smooth, maturing in early summer. Type locality, Penmydvaoia. 
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Illustrations: — Hedw. 1 . c.; Sull. Icon. Muse. probably; PI. 71. 

Exsiccati:— Grout, N. Am. Muse. PI. 117 & 211. 

On the base of trees, rotten wood, stones, and the ground. Common in. noi'theasteni U. S. to the Rocky 
Mountains, rare in Canada and the south, absent on the Pacific Coast. 

4. Leskea obscura Hedw. Spec. Muse. 223. pi. ST. figs. i~~g. 1801. 

Leskea obtusa R. & C. Bot. Gaz. 17 : 296. 1892. 

Leskea ? CardoH Kindb. Rev. Bryol. 22: 83. 1895. 

Plants in loose spreading tufts, rarely in mats, deep green to dark olive-green, older parts reddish 
brown; stems 3-5 cm. long, sparingly branched; central strand small, distinct; paraphyllia few, lanceolate, or 
none; branches short, tumid, or elongated and slender; stem-leaves incurved -appressed when dry, patulous 
when, moist, oblong-ovate, o.4~o.6 mm. wide, 0.8-1. 3 mm. long, straight or slightly' curved, thickish, concave, 
subcarinate, scarcely plicate, asymmetric, margins plane, apex rounded-obtuse to subacute, entire or serrulate, 
costa disappearing below apex; branch leaves similar, more symmetric, sometimes short-acuminate; leaf 
ceils somewhat uniform, pluripapillate on the lower surface wit h small p jaMUae , papillose or nearly smooth on 
the tipper; median cells qlia 3 rafeTexagoiiiT 7 B^r 6 ^ wide; basal quadrate-oblong, apical smaller, isodiametric. 
Moiibicous; perkhaetial bracts erect, appressed, costate, blunt-pointed; pedicel reddish, 1-1.5 cm. long; cap- 
sule erect, straight, oblong-cylindric, thin-w’-alled, yellowish, w'rinkled and slightly contracted below the 
mout.h when dry; urn .1.75-2.25 mm. long, 0.8 mm. wide; teeth linear-lanceolate, yellowish, papillose, lamel- 
late, dimsural line distinct below, faint above; basal membrane yellowish, about % the length of the teeth; seg- 
ments linear, densely papillose, more or less open, shorter than the teeth; annulus of 2 rows of cells; opercu- 
lum short-conic, obtuse or apiciilate; spores 11-14 /z, smooth, maturing in early summer. Type locaiit}^. 
Pennsylvania. 

Illitstr.‘\tions: — Card. Bull. He.rb. Boiss. 7 : pi. p. fig. 4; Best, Bull. Torr. Bot. Club, 30 : pi. fig^^ 
i4-2f; Jennings, Mosses W. Pa. pL 35; M. H. M. pi. 57. figs. 14-2?'. 

Exsiccati: — Drurnm. Muse. A.mer. 105.; Aiist. Muse. Appal. 270; R. & C. Muse. Am. Sept.' ,193; 
Grout, N. ,Am. Muse. PL 331. 

On the base of trees or rotten wood; less frequently on stones or moist soil. Widely distributed east of 
the Rocky Mountains. 

In addition to the points emphasized above, L. obscura generally has a larger sporophyte than L. 
gracilescens. 

5, Leskea australis Sharp, nom, nov. 

Leskea microcarpa Scliimp., Sull. Muse. & Hepat, of the U. S, 59. 1856. (Not of Brid. 1827.) 

Plants smallest of the genus, in thin spreading tufts,; yellowish green to dark green; stems i-j cm. long, 
subpinnately branched; central strand minute or none; paraphyllia few, small, lanceolate; stem-leaves some- 
what rigid, appressed iivheii dry, spreading when moist, 0.25-0.4 mm. wide, 0.4-0.6 m.m.. lo.ng, ovate, sub- 
cordate, more or less narrowly long-acuminate, entire, basal margins revolute, costa subperciirrent,. rottglt 
branch leaves s.n.ia11er, acute to narrowly acuminate; leaf cells small, angular, .po^pilhse on the lower 
surface, usually smooth on the upper; median cells quadrate-hexagonal, irregular, often indistinct, 5-7 ju 
wide; alar oval-quadrate in about 6 rows. Monoicous; perichaetial b.racts' somewhat loose, erect or spreading 
at tips, long and narrowly acuminate, pedicel erect, S ~7 mm.. high; capsule erect, oval-oblong, reddish- 

brown, shining; urn about 1.5 mm. iong-and 0.6 mm. wide; teeth fragile, whitish, papillose, linear-lanceolate,' 
0.25 mm. long, confluent at the slightly broadened base, not markedly .bulging when dry, div.isurai line 

or none; basal membrane thin, whitish, about X the length of the teeth; segments short,'often, rudi- 
ineiitary; annulus narrowq i or 2 rows of cells; operculum conic, short-beaked; spores slightly roughened^ 

n, maitiring in spring. Type .locality, Alabama. ... .' 

Ill'Ustrations: — Best, Bull. Torr. Bot. Club, 30 : 15. 2^-40. 1903; PI. 52. 

Exsiccati:— Drum,m. Muse. Amer. (South. States) 89 '{as L. .nervosafi, Sull. Muse. Allegfa.bq CasX. wer- 
wsa).; Card. Muse. Am. Sept. jp4 (asX. gmcile:?ce?j5);Langiois, Fl.Ludov. 246, Grout, N. Am. Muse. 

Pi. 375. 

On roots of trees, rotten wood, rarely on the ground. In -'the Gulf States: Florida to Texas.. 

. 6.'.LESKEA'KE,RVOSA'. (Schwaegr.)'Myrin, CorolL FI. Upsal. 52. ' 1834. , 

Pier werresam Schwaegr. SuppL - Ik 102. / 1811. 

Leskea .hulbifem FroehL; Brid. Sp. Muse, 2: 61. 1812. 
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Anomodon rigidulus Kindb. Laubm. Schwed. u. Norw. il. 1883. 

Amhlystegium niontanae Bryhn, BryoK 5: 26. 1902. 

Leskea montanae (Bryhn) Grout, Moss Flora 3^: 75. 1931* 

Plants in thin appressed tufts, pale to dark green, becoming brown or black with age; stems 4'-/ cm. long, 
without paraphylUa, pinnately branched; branches simple, ascending, sometimes branched; central strand 
small, distinct; stem leaves broadly ovate, subcordate, slightly decurrent, abruptly long-acuminate, 0.35-0.5 
mm. wide, o.8~i.3 mm. long; acumen narrowly lanceolate-linear, more or less recurved, margins plane, sub” 
sinuate; body concave, bipHcate, margins sometimes recurved on one or both sides; costa subpcrciirrent, 
narrow, scarcely tapering; branch leaves smaller, narrow, erect-spreading; leaf cells smooth or scarcely 
papillose; median cells oval-hexagonal to oval-oblong, 7-9 ^ x 8-12 ju; alar quadrate to transversely ova! in 
5 or 6 rows, extending well up the margins and becoming isodiametric. Dioicous; perichaetial bracts long 
and narrowly acuminate, slightly costate, inner erect; pedicel 10-12 mm, long; capsule erect, subcylindric, 
brownish, wrinkled when dry; urn 2.2 mm. long, 0.7 mm. wide; teeth erect, confluent at base, linear-lanceo- 
late, yellowish, margined, dorsal surface finely striate, divisural line zigzag, ventraliy lamellate, basal mem- 
brane narrow, about % the length of the teeth; segments irregular, unequal, sometimes rudimentary; annulus 
of 2 rows of cells, deciduous in fragments; operculum conic, obliquely short-beaked; calyptra reaching the base 
of the capsules; spores roughened, 12-15 ju, maturing in summer. Type locality, Germany. 

Illustrations: — Bry. Eur. pi, 472; Husn. Muse. Gall, pi, 86; Best, Bull. Torr. Bot. Club, 30: pi, 16, 
figs, 4I~S4} Jennings, Mosses W. Pa, pi. 55; Broth., Eng.-Prantl, Pfianzenfam. (Ed. 2) 11 : fig, 6S2, 1925; 
M. H. M. 57 > figs ^ 4 ^- 5 4‘ 

Exsiccati:— Aust. Muse. Appalach. 271; Grout, N. Am. Muse. PI, 133, 175 & 217. ^ 

On the base of trees, rarely on rotten wood or stones, Labrador to British Columbia, south to Penn- 
sylvania and Colorado. Usually sterile in the southern part of its range, more frequently fertile northwanl. 

Fertile plants collected at Smuggler's Notch, Vt., by C. G. Pringle differ little from European material! 
of this species, but show distinct lamellae on the teeth. In the writer's opinion, this is sufficient to keep it 
in the genus 

Husnot's figures show a much longer costa than is present in the most of the American materiaL 

Var. NIGRESCENS (Kindb.) Best, Bull, Torr. Bot. Club, 30: 474. 1903. 

Leskea nigrescens Kindb. Bull. Torr, Bot, Club, 16: 97. 1889. 

Leskea nervosa var, flagellifera Kindb. Ottawa Nat. 4: 62. 1S90. 

Anomodon heteroideus Kindb.; Macoun, Cat. Can. PI. 6: 62, 1890. 

Plants smaller, sterile, in intricate mats, dirty yellowish to dark green or black; stems scarcely radicu- 
lose, defoliate or with distant, ovate, narrowly acuminate, recurved leaves; branches few, irregularly arranged, 
short. With many flagelliform branchlets, often with bulbils at their tips; leaves of branchlets rudirneatriry, 
scarcely costate. With the species but less common. 

7. Leskea Williamsi Best, Bull Torr. Bot. Club, 30: 476. pL 16. figs, 55-68. 1903. 

Plants small, in spreading rather lustrous tufts, pale yellow to golden brown; stems slender, pinnately 
branched, 2-4 cm. long; central strand none; branches ascending, simple or with flagellate branchlets; lower 
stem-leaves decolorate, rotund-ovate, abruptly acuminate, costa short; upper stem-leaves appressed wlien 
dry, erect-spreading when moist, straight or subsecund, entire or serrulate above, o\atedance{flat c% acu minati?, 
acumen nearly as long as the biplicaie body, 0.25-0.35 mm. wide, 0.4-0.5 mm. long; margins plane or rerurved 
below; costa thin, rarely extending beyond the middle; branch leaves 0.15-0.2 mm. wide, o.25"04 mm. long, 
often serrulate above; leaf cells smooth, clear; median linear-rhomboidal to fusiform, sub vermicular, about 6 p; 
wide, 3-5 times as long; alar quadrate to transversely-oval, in about 4 rows, extending well up the margin 
and becoming ovai-oblong. Dioicous; perichaetial bracts oblong-lanceolate, acuminate, striaic-plicaie; pedi- 
cel fiexuose, reddish, about i cm. long; capsule straight, erect or inclined, oblong-cylindric, tapering at the 
base, often narrower in the upper half than in the lower; urn 2 mm. long, 0.7 mm. wide, brownish; teeth red- 
dish, incurved when dry, lanceolate, confluent at base, finely striate below, rtigulose above, divisural line 
distinct, ventral surface lamellose; basal membrane strongly reticulated, about J4' the le^iglh of the teeth; seg- 
ments narrow, concave-keeled, gaping, about as long as the teeth; cilia none; annulus of 2 rows of pefiucid 
cells, deciduous with the operculum; operculum conic, straight or obliquely beaked; calyptra reaching to the 
base of the capsule; spores smooth, 10-13 maturing in summer. Type locality, Montana. 
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Illustrations: — Best 1 . c.; PL 52. 

On rocks and rotten wood, Montana, Minnesota, and Owen Sound, Ontario (Moxley). 

Var. FiLAMENTOSA Best, Bull. Torr. Bot. Giub, 30 : 477. 1903. 

Sterile delicate plants with stems which are defoliate or with few rudimentary leaves, sparingly 
branched; branches filiform, diffusely spreading, with brittle, flagellate branchlets; branch-leaves smaller 
than those of the species; those of the branchlets still smaller and sometimes rudimentary. 

Exsiccati: — Driimm. Muse, Am. 219, in part; Brandegee’s Mosses of S. Col. 38. 

On rocks in the Rocky Mts. 

8. Leskea tectorum (A. Braun) Lindb. Bot. Notis. 1865 : 73. 1865. 

A. Braun; Brid. Bryoi. Univ. 2: 582. 1827. 

Pseudoleskea tectorum (A. Braun) Milde, Bot. Zeit. 1864, Beih. p. 8. 

PFoto' Aust. Bull. Torr. Bot. Club, 5 : 28. 1874. 

Pseudoleskea malacoclada C. M. & Kindb., Macoun, Cat. Can. PL 6: 182. 1892. 

Kindb. Eur. & N. Am. Bryin. II. 1897. 

Anomodofi tectorum Kindb. Eur. and N, Am. Bryin. ii. 1897, 

Plants small, in rather dense lustrous tufts, deep green to reddish-brown or black; stems 2-“5 cm. long, 
pinnateiy branched; branches ascending, short, simple, sometimes with flagellate branchlets, sharply 
pointed when dry; central strand small ^ distinct; paraphyllia few or none, lanceolate; lower stem-leaves 
broadly ovate, abruptly and narrowly acuminate, acumen spreading or recurved; upper stem-leaves sub- 
decurrent, ovate, abruptly acuminate; acumen shorter than ike concave scarcely plicate body; margins entire ^ 
plane or recurved on one or both sides below; branch-leaves ovate, abruptly or gradually acuminate; mar- 
gins plane, entire, very rarely minutely serrulate above; costa short, simple, sometimes forking, rarely none; 
leaf cells smooth, clear; median cells oval-oblong to oblong-rhomboidal, rounded at both ends, g-12 ^ wMe, 
limes as lo 7 ig; alar transversely compressed in 5-7 rows; upper rhombic-oval or roundish. Dioicous; 
only sterile plants known from North America. Type locality Germany. 

(Perichaetial bracts erect, long-acuminate, the inner shorter, blunt-pointed and coarsely serrate at the 
apex; seta purple, 1.5 cm. long; capsule cylindric, somewhat curved, reddish-brown; urn 2.7 mm. long X 0.75 
mm. wide; annulus present; teeth of peristome lanceolate, yellowish; basal membrane of inner peristome 
length of the teeth; segments about as long as the teeth, keeled; cilia none or rudimentary; spores in 
August.)! 

1 llu.stratioxs: — Husn. Muse, Gall. pL 86; Best, Bulb Torr. Bot. Club, 30 : pL 16. figs, 6Q-f6;Pl. 52. 

On rocks, rotten wood and bases of trees, Lake Superior to British Columbia and from Yukon to the 
southern Rocky Mts.. 

Var. FLAGELLiFERA Best, Bull. Torr. Bot. Club, 30 : 479. 1903. 

This diflers from the species in the usually defoliate stems; filiform branches with many, deciduous, 
flagellate branchlets; smaller branch-leaves. It differs from L. Williamsi filamentosa in its entire leaves and 
larger leaf cells. Widely distributed. 

Exsiccati: — Grout, N. Am. Muse. PI. 219.8!: 413;. Bartram, Mosses .of S.Ark,T6o.' ' 

*9. Lesxea cyrtophvlla Kindb.; Macoun, Cat. Can, PL 6: 169. 1892, 

Card. & Then, apparently unpublished. 

Plants very small, in compact tufts, deep green to rusty brown; stems 1-2 cm. long, scarcely radiculose, 
irregularly branched; branches erect, simple or with flagellate branchlets; paraphyllia rarely present; stem- 
leaves somewhat spreading, roundish-ovate, concave, broadly inserted, 0.3-0.4 mni. wide, o.4"-o.5 mm. long, 
abruptly acuminate; acumen usually sharp-pointed; costa short, thin, usually forking; margins entire, 
sometimes recurved below; branch-leaves roundish-ovate, rather gradually acute or short-acuminate, often 
blunt-pointed, 0.2-0.25 mm. wide, 0.25-0,35 mm. \on%\ leaf cells rounded or angular, not uniform, somewhat 
clear, with usually a small flat subcentral papilla on each surface; median cells oval-rhombic, 9-13 n wade, 
I2 ~-i 6 ju long; alar transversely compressed, in 5-7 rows. Apparently dioicous; only sterile plants known. 
Type locality Lake Nipigon, Canada. PL yi. 

t Abstracted from Limpricht, Laubm, 2: 271. 
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On rocks and stones, Ontario, Minnesota, and Colorado. 

This is very closely related to L. tectorum from which it is to be distinguished by the much more ori>icu- 
lar leaves which exhibit at least a few papillae. 1 r ^ r » j • 

In Dr. Grout’s herbarium there is a packet of moss collected by C. F. Baker and j. M. Holznigcr, .May 
31, 1896, in Colorado. It is labeled ^^Leskea subcyrtophylla Card. & Ther. Co-Type.” 1 . can find no record 
of such a species in the literature and assume it was unpublished. It differs little from L. cyrlophylla. 

7 . LINDBERGIA Kindb. Eur. & N. Am. Bryin. 1: 13. 1897. 

Rather small, soft, loosely tufted plants; stems elongated, thickly and regularly foliate, irregularly 
divided and branched; paraphyllia few or lacking; leaves imbricate when dry, spreading to ahu<iSt hf|ua,rrose 
when moist, somewhat concave, not plicate, nearly or quite entire; margins plane; costa well developed in 
our species, reaching the leaf middle or beyond; leaf cells rounded oval to rhombic-hc-xagorjal, papillose in 
our species. Monoicous; seta 5-20 mm. long; capsule erect and symmetric, obiong'ovoid; annulus present 
or lacking; inner peristome of a low membrane or lacking. Type species L. hrachyptera. 


Lxndbergia brachyptera (Mitt.) Kindb. Eur. & N. Am. Bryin. 1 : 13- 1897. 

Pterogonium brachypterum Mitt. Journ. Linn. Soc. 8: 37, 1865. 

Stems procumbent, irregularly pinnate with short branches, leaves densely imbricate, broadly deltoid- 
ovate, acuminate with a narrow acumination, concave; margins plane, minutely serrulate above; costa 
vanishing a little beyond the middle of the leaf; angular leaf cells minute, rounded, the others short-oval, 
longer at the apex, all distinctly papillose; perichaetial leaves erect, ovate-acuminate, entire; costa vanish- 
ing above the middle, with cells elongated, the alar lax, Monoicous; seta elongated inch”), rather 
stout, light colored; capsule ovoid-cylindric, erect, symmetric; operculum short-conic; peristome teeth short, 
inserted below the mouth of the capsule, the inner a short membrane. 

British North America, Drummond. 


The above description is translated from the original Latin. Mitten’s type has been studied. The 
plants are stouter than in the var. Austinii^ the leaves are deltoid-ovate to broadly rounded-ovate and more 
abruptly acuminate. The leaves are much broader than those figured by Sullivan t for the variety, but the 
shape of the leaves varies greatly, even on the same plant. In a plant collected by the author, najned 
Austinii by Best, there are leaves that will fit either shape. The peristomes do not differ materially. 

Var. Austinii SulL n. comb. 

Leskea Austinii Sull. leones Muse. Suppl. 81, pi. 61. 1874. 

Fahroleskea Ausimii Best, Bull. Torr. Bot. Club, 25 : 108. 1898, 

Lindbergia Austinii Broth, in Engler & Prantl, Musci (Ed. i) 993. 1907. 

Plants of medium size, bright green in the younger parts; stems 2-3 cm. long; stem leaves widely spread* 
ing to sguarrose when moist, concave, ovate to ovate-lanceolate, gradually broadl)^ acurniaate to rather 
abruptly and slenderly acuminate, 0.7-1.2 x 0.35-0.5 mm.; margins plane, entire or slightly irregular above; 
costa strong usually reaching beyond the leaf middle; leaf cells thick-wailed, the median rounded-oval to 
rhombic-fusiform, Q"i2 ji wide, i}4-2 : i, somewhat elongated in the costal region, basal and marginal, 
rounded and nearly isodiametric, apical elongated, all except the apical with a large central papilla on each 
surface; perichaetial leaves oblong-lanceolate, more gradually and more slenderly long-acunnnate, cells 
elongate, scarcely or not at all papillose. Seta smooth, 8-20 rnm. long; capsule oblong-o\x>i<i, ± 1,5 mm. 
long; operculum conic, blunt; annulus lacking; pseudannulus of 7 rows of oblong-oval compressed yellowish 
cells; outer peristome of 16 rather broad, obtuse, lanceolate, papillose teeth, deeply inserted and ct>iUlucnt at 
base; inner peristome of a narrow yellowish membrane, often scarcely apparent; spores minutely roughened, 
19-26 II in diameter, maturing late winter to early spring. Type loadity Illinois, according to P^est. 

Illustrations:— Sull. 1 . c.; PL yi . 

Exsiccati:— Aust. Muse. Appal. 267; R. & C. Muse. Am. Sept. 317. 
j stones, also on limestone; rare but widely distributed; Quebec to Minnesota, 

and British Columbia, south to S. Carolina, Kansas and Arizona, 

Gemmae of very short branchlets with minute papillose leaves are present in most specimens. 11ns 
species has the leaves of a Leskea with the peristome of the Fabroniaceae. (See Best, L c.) 
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8. PTERIGYNANDRUM Hedw. Stirp. Crypt. 4 :. 55. pL 20, . 1793. And Sp. 'Musc.'^8^ "1801,' ' 

,v. We 'have only one species, 

PTERIGYNANDRUM FILIFORME Hedw. 1 . C. 81. l80I.* 

Pterigynandrum fiUforme cristatum (Hampe) Lesq. Sl James Man. 289. 1884. 

Plants small, slender in thin patches Leshea; primary stems creeping; secondary ascending 

with irregularly placed, often flagelHform branches, usually less than 10 mm. long, julaceous; paraphyllia 
small, varying from filiform to many-branched forms; leaves small, 04-0.6 mm. long, obovate to oval-elliptic, 
close, closely imbricate when dry, concave, not plicate, occasionally somewhat secund, short-acuminate to 
almost obtuse, slightly denticulate or entire above, more or less papillose at back by the projecting cell 
angles; margin somewhat refiexed below; costa almost wanting or short and double or occasionally single and 
reaching well towards the leaf middle; median leaf cells narrowly rhomboidal to shortly linear- vermicular, 
about 7> wide, 3-5 : i, broader and shorter at the apex; angular cells quadrate to short rectangular in 
several rows; inner perichaetial leaves broadly lanceolate, sheathing, acute, with plane entire margins, Di- 
oicous; seta 8~io mm. long; capsules erect and usually symmetric, 1-2 mm. long; annulus present; operculum 
conic- rostrate; peristome teeth rather short and narrow; inner peristome of 16 short irregular segments, 
without cilia, basal membrane very narrow or lacking; spores in summer, rarely produced. Type locality, 
Mecklenburg. 

Illustrations: — Biy. Emv. pi. 466; M.U.M,* f. 134. 

Exsiccati: — ^Drumm.^Musc. Am. 77; Sull. & Lesq. Muse. Bor. Am. (Ed. i) 230b, (Ed. 2) 348; 
Atist. Muse. Appal. 280; Grout, N. Am. Muse. PL 147, 383 & SuppL 3; Allen, Mosses Cascade Mts. 147; 
R. & C. M'usc. Am. Sept. 384. ' 

On roots and bases of trees, also on damp stones. Greenland to British Columbia, southwards to 
northern IJ. S. Variations in this species are common and often extreme. The average American plant is 
somewhat different from the European but almost any form of one continent can be matched from the other. 

A frequent form in the West has secondary stems and branches together reaching 2-3 cm. in length, 
fiageliiferous at ends, scarcely julaceous; leaves more distant, more strongly serrate and more sharply acute. 

Forma FAPILLOSULUM (C, M. & Kindb.) n. comb. 

C. M. & Kindb. Macoun, Cat. Can. PL 6: 165. 1892. 

Plants rather slender, not 'M^lunt and turgid^'; leaves acute and sharply but finely toothed above, in 
many cases finely toothed to area of quadrate angular cells, with papillae at back exceptionally and 
sharp, not ‘less papillose” as described. Plants from type collection, “Deer Park, B. C., June 4th, 1890 (J, 
Macoim),” Can. M usd 553, seen and' studied. 

Var. MINUS Lesq, & James, Manual 289. .1884. . 

A small depauperate form of unfavorable habitat on rocks; leaves scarcely papillose or serrate; costa 
almost obsolete. The original description says that the segments are as long as the teeth. This has not been 
verified since, as fruit is extremely rare. The variety as described above is apparently not rare within the 
; 'range of the species. 

.Exsiccati; — Grout, N. Am. M,usc. PL 142 & r42a. . 

Var. DECiFiENS (Web. & Mohr)' Limpr. L .c. 786. 

dc'dpmzs Web. & Mohr. Bot. Tasehenb. 241 & 473. 1807. 

Pterigynandrum heteroptenim 'Qvid. 'BtyoX. \ 5 nw. 2i 1^6. iMy. 

A more robust better developed form; branches blunt, curved, never flagelliform, leaves secund, 1-1.2 
mm. long and mostly bluntly apiculate. Capsule often unsymmetric, reaching 3 mm. in length; peristome 
better developed; segments as long as the teeth. 

Reported from Newfoundland, Cape Breton Island and the Yukon. 

Small mosses with julaceous branches and mostly broadly ovate to subcircular, apiculate to acuminate 
leaves, conca\'e and more or less sgopn-sjmped; leaf cells strongly papillose with very large single or fqrkg^ 

*For a long list of synonyms see Limpricht, La ubm. 2: 784. 
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papillae (except Myurella species); costa single, rather short to almost lacking’, sometimes forking; capsules 
erect and symmetric; inner peristome imperfect to perfect. 

Key to the Genera. 

Paraphyliia present; segments of inner peristome rudimentary or lacking /f'A 2 'heha. 

Paraphyllia lacking; segments of inner peristome well developed, with cilia 9* 

9. MYURELLA Bry. Ear. fasc. 46-47. 1851. 

Plants very slender, forming loose tufts or mats, light to bluish-green; stems ascending to erect, irregu- 
larly branched, the branches often subfasciculate, with leaves 0.3-0. 5 mm. tidek; srnalMecn’cd stolons 
present; leaves round-ovate, obtuse, abruptly apiculate or acuminate, very concave: margins plane to in- 
volute; costa mostly short and slender or nearly lacking; leaf cells small, elliptic to elliptic-fusiform, smooth 
or papillose; perichaetial leaves very different, lanceolate to ovate-lanceolate, long acuminate with elongated 
leaf cells, usually smooth. Dioicous; seta smooth; capsules erect to inclined, symmetric or nearly so, ohlong- 
ovoid from a short neck; peristome perfect, with segments about the length of the teeth, cilia shorter; 


operculum conic. Type species, M. julacea. 

■ ■■ Key..,:-, . . 

1. Plants usually densely cespitose; leaves mostly obtuse, often apiculate i. jnlacea-. 

Plants often loosely tufted; leaves apiculate to acuminate 2. 

2. Leaves with a single large papilla on lumen of each cell dorsally 3. Careyam, 

Leaves with low papillae dorsally at cell angles 3. 

3. Leaves acuminate, upper K spreading to squarrose, costa often well developed 4. squarrosa. 

Leaves apiculate, costa wanting or nearly so 2. leuerrima. 


I. Myurella julacea (Vili., Schwaegr.) Bry. Eur, 1. c. pL $60. 

Leshea julacea Schwaegr. in Schultes^ Reise auf d. Glockner 2; 363. 1804. 

Plants light green above, cespitose, often densely so, cushions reaching 2 ern, in depth, or other times 
in loose mats, somewhat brittle when dry; stems suberect, divided, freely and irregularly branching; liraiiches 
crowded, julaceous, almost filiform, reaching 10-12 mm. in length, usually shorter; leaves iml>rirate-aj.)- 
pressed, wet or dry, subcircular to rounded-ovate, narrow at the insertion, very concave, obiuse io short- 
apiculate^ more or less papillose dorsally by the projecting cell angles, serrulate by j>ro- 

jecting ceil angles, especially near base; costa faint to lacking; median leaf cells irregular, rhoinbic-heKagonal 
to rhomboidal, 15-20 p, long, d= 2 : i ; median basal elongated, at the insertion and angles short-rectarigukr 
to quadrate. Capsule oblong-ovoid, wnth neck and operculum reaching 1,5 mm. long; annulus large; 
spores in summer. Type locality, France. 

Illustrations:— Bry. Em*. L c.; Limpr. Laubm. 2: 750,/. 342; PL so. 

Exsiccati: — Aust. Muse. Appal 266; Grout, N. Am. Muse. PI. 376; Drumm. Muse. Am. 220 (as Ilvpuum 
moniliforme). " 

A subalpine moss, growing on rocks, especially limestone; Greenland west to the Rocky Alts, and 
Oregon, north to the Yukon, south to Connecticut, New York and Colorado; rare. 

Van SCABRIFOLIA Lindb. Muse. Scand. 37. 1879. 

Leaves distinctly apiculate, more strongly papillose, serrate with larger teeth at base. Old marble 
quarry, Dorset, Vermont, N. Am. Muse. PI. 435 (associated with M. Carcyana). 

2. Myurella tenerrima (Brid.) Lindb. Muse. Scand. 37. 1879. 

Pterigynandrum {?) teiierrimum Brid. Muse. Recent. SappL 4: 132. iSrg. 

Isoihecium apiculatum Huebn. Muscol. Germ. 598. 1833. 

Myurella apimlata Bry. Eur. 1. c, pL 5<5o. 

Resembling the last. Plants yellowish green, less glaucous, with leaves disimeily more disianf mid kss 
closely appressed^ all with an apiculus which often becomes a rather slender acuniinalion and is more or less 
spreading when moist; margins less markedly serrulate; costa almost or quite lacking; leaf cells usually less 
papillose, often smooth. Type locality, Switzerland, 
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Illustrations:— -Bry. Eur.';^^, 5^0,* PL 50. , 

ExsiccATir—Hunker Creek, Yukon, Macoun, No. 231; Drumm Muse. Am. 220 (in part), 

On moist alpine rocks, very rare; Greenland, Utah, British Columbia, and Dawson in Yukon Terr. 
(Williams). 

The leaf apices are less recurved than the descriptions would lead one to believe; they are slightly more 
spreading than the body of the leaf. Williams' plants have some leaves slenderly ioiig-acuniinate. His 
fruiting plants all seem to be 

Myurella mesons little mouse tail and Limpricht describes this species in appearance like a string of 
pearls (perlschnurartig) . 

M. julacea scabrida approaches this species, but may be distinguished by the lighter, more glaucous 
color, the more serrulate leaf margins and the more strongly papillose leaf cells. 

^ Drummond’s Muse, Am. no. 220 (Hypnum moniliforme) seems to have included both this and the pre- 
ceding species. Both were also collected at Wrangel Bay in the Arctic, according to Brylin.*^ 

3. Myurella Careyana Sull. Mosses U. S. 61. pl.S, 185^. 

^Myurella gracilis (Weinm.) Lindb. in Medd. Soc. p. Faun et FI. Fenn. 13:354. 1886, 

Weinm. in Sylh M. Frond. 1845 ; 46. 1845. 

Plants slender, small, in dense cushions or loose mats, sometimes 15 mm. or more thick, lighttoglaucous- 
greeii; stems erect to ascending, stolon if erous, bushy-branched; branches often flagelliform at the end, 
julaceous, brittle when dry, 5-10 mm. long; leaves loosely imbricate to erect-open, rather distant, occa- 
sionally closely imbricate and simulating M, julacea in gross appearance, reaching 0.6 mm. in length, usually 
shorter, broadly round-ovate to subcircular, strongly narrowed to the insertion, rather abruptly apiculate 
to slenderly acuminate, very concdiV^y moxgins spinose-dentate from base to apex; costa short or lacking; 
median leaf cells rounded-rhombic, ± lojit wide, 1.5-2 : i, pellucid, each with a very large dorsal papilla over 
the lumen; basal and apical ceils elongated and nearly smooth. Seta less than i cm. long; capsules suberect 
and nearly symmetric, oblong-ovoid, urn with neck about i mm. long; operculum conic; peristome perfect 
hypnaceous with two cilia shorter than the teeth. Type from New England. 

Illustrations:— Sulk leones Muse, Pf. 51. 

Exsiccati:— Sull. 8 c Lesq. Muse. Bor. Am. (Ed. i) 250, (Ed. 2) 373; Aust. Muse. Appal. 265; R. & C. 
Muse. Am. Sept. 234b; Grout, N. Am. Muse. PL 205. 

In crevices and hollows of limestone rocks in damp shaded places; Nova Scotia to the Yukon, south to 
North Carolina, Tennessee and Iowa. William’s specimens from the Yukon, identified as M. apiciilaia in 
fruit, is this species. The capsules are empty and almost bell-shaped. While the species is common in 
limestone regions, spores are very rarely produced. 


4. Myurella SQUARROSA n. sp. 

Plantae laxe caespitosae; caulis suberectus, 2-3 mm. longus; folia patula vel squarrosa, ovata, prerupte 
acuminata, plus rnimisve distincte costata. 

Plants in thin light-green mats; secondary stems and branches very short, 2-3 mm., suberect; leaves 
spreading to squarrose from a suhclasphig^ broadly ovate base ymtho^r abruptly acuminate, reaching 0.6 mm. in 
length, acumina-tion about Js the leaf lengthy strongly narrowed to the insertion, nearly entire to subserrulate 
with projecting cell angles, smooth or faintly papillose dorsal ly in the upper leaves; costa short and rather 
faint to stouter and reaching the leaf middle; median leaf cells irregularly oblong to oblong-rhomboidal, at 
basal angles a large area of smaller, quadrate to short-rectangular cells; perichaetial leaves subdasping, the 
inner slenderly long-acuminate. Seta 4-6 mm. long, smooth; capsules oblong-cylindric, with long-conic 
operculum i 1.6 mm. long, mostly slightly inclined and nearly symmetric wdien moist, when dry inclined 
to droopmg and somewhat curved: annulus ?; peristome perfect hypnaceous, with, segments as long as the 
teeth and one or two well developed cilia; spores in late spring. Type on trees, Franklin Co., Nebraska, May, 
1899, Coll- J. J. Sheldon, comm. K. Wolfe. 

This plant was originally detennined as M. by the author and confirmed by Dr. Best, but 

the characters emphasi3^ed above and its habitat on trees make it clearly distinct after a careful comparison 

with European material 


’^Forh. VkUSelsk. Christ 1908 ^: 21. 1908./;/ 

tThere were two species named Hypnum gracile before Weinmann’s. This seems to rule out gracilis as a 
specific name for this species. 
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:: 10* THELIA SuH, Mosses ,U. S.6 o. ;i 856/: , . 

Plants rather slender, often densely cespitose, sometimes in thinner closely interwoven mats; stems 
usually creeping and ascending at the ends, branching more or less regularly pinnate; branches short, erect 
to ascending, strongly juiaceous, obtuse, light to g/atecmw-ireeti; paraphyllia various; leaves densely isiiln'icate 
even wdien moist, broadly rounded-ovate, very concave, abruptly subulate-acuminate, more or less de- 
current; margins nearly plane, mostly ciliate-serrulate, ciliate to laciniate below; costa single, reaching the 
leaf middle, or short or forking; median leaf cells rhombic to fusiform, each bearing dorsaily an eiiornioiis 
papilla, which is simple or forked; median basal and the apical cells elongate, some without papillae. Dioi- 
cous; seta smooth, 5--I5 mm. long; capsules erect and symmetric, oblong to cylindric; annulus lacking; 
peristome whitish, the teeth very slender; inner peristome a basal membrane with segments very rudimen- 
tary or lacking; operculum conic-rostrate; calyptra smooth, cucullate. Type species, T, kirtelki. 


1. Dorsal leaf papillae single pointed .. . . . . .............. . . . J* kiridia. 

Dorsal leaf papillae with two or more points. . . ..... . . . . . ... . ...... ..... ...... ... . 2. 

2. Plants growing mainly on bark of trees, most leaves with ciliate margins. 2. asprella. 

Plants growing mainly on sand and rocks; most leaves without ciliate margins. ...... . J. Lesmni. 


I. Thelia hiktella (Hedw.) Sull. I. c. 

Pterigynandrum Mrtellum Hedw. Sp. Muse. 83. pL 17, f. i-d. 1801. 

Duby, Flora, 58 : 284. 1875. 

Thelia compacta Kindb. Ottawa Nat, 4 ; 62. 1890, 

Light green to slightly glaucous, in thin, interwoven, loosely adherent mats; primary stems creeping, 
reaching 5 cm. or more in length, often regularly pinnately branched with numerous short {2-^ mnn) 
crowded, juiaceous branches; leaves broadly ovate to subcircular, strongly concave, abruptly and narrowly 
acuminate, decurrent, spinulose-dentate above and fimbriate-ciliate below; costa reaching tlie leaf middle; 
leaf ceils, except the apical and median basal, rhomboidal to fusiform, each with a single long, slender and 
unbranched papilla on the dorsal surface; apical cells linear, basal elongated, alar subquadrate; perichaetial 
leaves narrower and more strongly fimbriate-ciliate. Seta 5-10 mm. long; capsule oblong-cyiimlric; urn 
2-2.5 long; peristome teeth noticeably whitish; inner peristome a membrane about H the length of the 
teeth; spores in autumn. Type locality, Lancaster, Pennsylvania. 

Illustrations:— Sull. leones Muse. pL So; PL 4g. 

Exsiccati:— Drumm. Muse. Am. S. States 90 (as Pterogonium); Sull. Muse. Allegh. 85,; Sull. Sc Lesq. 
Muse. Bor. Am. (Ed. 1) 247, (Ed. 2) 390; R. & C. Muse. Am. Sept. 191; Grout, N. Am. Muse. PI. 155, 22; 
Aust. Muse. Appal. 262, 

On bases and trunks of trees in woods; New Brunswick to Nebraska, south to the Gulf; very common in 
the southern portion of its range. 

2. Thelia ASPRELLA Soil. 1. c. 

Leskea asprella Bry. Eur. Mon. 2. 1850. (name only) 

Similar to the last but more markedly glaucous-green, usually in much thicker mats or cushioiis, reach- 
ing 2 cm. in thickness; branching less regularly pinnate; leaves bordered with rather longer cilia; patuilat* 2-3 
pointed. Habitat much as in the last and not rarely growing with it. Type locality, eastern U. S. 

Illustrations:— Sull. leones Muse, pi 81; M. H. M. pi. 60. 

Bor. Am. (Ed. i) 248, (Ed. 2) 371; Aust. Muse. Appal 263; Grout, 
N. Am. Muse. PL 33, Musci Perfecti 142; R. %c C, Muse. Am. Sept. 84 & 84c. 

^ New England to Ontario and Minnesota, south to the Gulf. Less frequent than the preceding, es- 
pecially m the northern part of its range. 

*3. Thelia Lescurii Sull. 1. c. 

Subspecies or variety of the last and intergrading with it; typically whitish and more glaucous in color; 
stems shorter and subfasciculately branching, leaves inclined to be deltoid-ovate and more shortly acu- 
minate, less distinctly ciliate on the margins in majority of leaves; dorsal leaf papillae 3-4 pointed; ca|>sules 
averaging longer, urn reaching 3 mm.; membrane of inner peristome longer with segments more or less 
apparent. 
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lLhmmATiom:--SullAcones Muse. pL Ss; PI, 4Q. 

^ : Exsiccati: — Sull. & Lesq. :Musc.. Bor. Am. (Ed. i) 249,, (Ed. 2) 372* Aust. Muse. Appal. 2,64 ; /Grout 
. N. Am. Muse. Pi. 14; R. &'C. Muse. Am. Sept. 191. . 

In sand or on flat rocks or ledges, often in the open, rarely on trees; New England to Wisconsin, south 
to the Gulf; more abundant southwards. 

Subfamily ANOMODONTEAE. 

Plants mostly large and coarse; a few slender and subfiiiform; parapliyllia usually lacking; leaf cells 
very small and dense, roundeci to subhexagonal. densely papillose over t he lumen (except Merpetineurum) ; 
capsules erect and symmetric or nearly so; peristome of i6 slender teeth; inner peristome of a short basal 
membrane, often with rather short slender segments; cilia usually lacking. 

11 . HERPETINEURUM (C. MuelL) Card. Beihefte Bot. Centralbl. 19 ^: 127. 1905. 

Anomodon Herpetineuron Q, VixjLtW. ¥\ot2l*7^i 4^^. 1890. 

Plants moderately robust, dark green; secondary stems simple to several times divided, densely foliate; 
paraphyllia lacking; leaves 5-ranked, strongly and irregularly serrate above; costa strong, not percurrent, 
flexuoLis, smooth; leaf cells small, not papillose, Dioicous; sporophyte much as in Anomodon, Type 
species, JJ. toccoae, 

Herpetineurum TOCCOAE (SuIL & Lesq.) Card. 1 . c. 128. 

Afwmodon t&ccoae Sull. & Lesq. Muse. Bor. Am. (Ed. i) 240. 1856. 

Anomodon devohUus Mitt, Muse. Ind. Or. 127. 1859. 

Neckera (Papiilarta) semroides Ka-mpe, Enum. Muse. Brasil. 43. 1879, 

Anomodo7i (Herpefdneuron) flagelligerus C. Mnell. 'Mmv. Glorn. Bot. Ital. n. s. 4: 2*/$, 1897.* 

Plants loosely cespitose; secondary stems little divided, 2-3 cm. long, sometimes flagelliferous with 
slender narrowly acuminate leaves; normal secondary stems often subcircinnate; leaves rather irregularly 
imbricate when dry, erect-spreading and often somewhat secund when moist, ovate-lanceolate, concave and 
slightly plicate at base with margins reflexed, a little more than 2 mm. long, usually somewhat unsymmetric 
and curved to one side; margins plane and strongly serrate above; costa strong, markedly flexuom ending 
in or near the apex; leaf ceils very small, nearly uniform in size, 6-7 jtz in diameter, dense and ihick-waUed 
but not papillose, mostly rounded-quadrate, sometimes with an oval or oblong lumen; upper perichaetial 
leaves lanceolate, gradually narrowed to a long filiform acumination, costate. Seta about 2 cm. long; cap- 
sule oblong-elHptic, 3 mm. long, erect and symmetric; operculum acutely conic; annulus present; teeth of 
outer peristome well developed; segments linear, less than half the length of the teeth, attached to a narrow 
basal membrane. Sporophytes unknown from N. America. Type locality, Toccoa Falls, Georgia. 

Illustrations; — SuIL leones Muse. PL yd. 

Exsiccati;— -Sull. & Lesq. 1 . c. Bl (Ed. 2) 363; Grout, N. Am. Muse. PI. SuppI, 32. 

On rocks, North Carolina, Georgia, Florida and Louisiana, also in Asia, the East Indies, Africa and 
South America. ' . 

12. ANOMODON Hook. & Taylor, Muse. Brit. (Ed. i) 79. 1818. 

Plants mostly dark green in rather dense mats or cushions, rather large and coarse, often brownish or 
ochraceous below; primary stems creeping and adhering to the substratum, nearly leafless, sending up 
secondary stems in large numbers; branches sometimes paraphyllia lacking; leaves brittle, dose, 

usually equally spreading in 5 raws, subdasping at base, am ovate base in most of our species, 

little or not at all decurrent; margins pl^e and, entire; costa sti'ong, in most cases ending below the apex; 
median leaf cells small, rounded-hexagonal, on both sides with papillae rard_y single, often 

double-pointed, only the median basal elongated and smooth. Dfoicous; setae elongated, smooth ; capsules 
erect and symmetric, oblong-cylindric, rarely slightly curved, not narrowed below the mouth when dry and 
empty; peristome teeth narrowly linear-lanceolate; inner peristome of rather short linear segments from a 
low basal membrane; cilia usually lacking, sometimes rudimentary; operculum conic to rostrate; calyptra 
cucullate, small. Type species, A, ^ . 

Anomodon calif ornicus Lesq. is a Triqiietrella, T. calif ornicus n. comb. I am indebted to Mr. H. N. 
Dixon for the identification. He has also compared it with the type of T, ferruginea (Schimp.) Ther., which 
is near it but distinct. 

* For full synonymy see Salmon, Journ. Bot. 39 ; 363. 1901. 
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. . ■' Key.. 

1. Secondary stems and branches slender, usually julaceous when dry 2. 

Secondary stems and branches coarse, scarcely julaceous 3 * 

2. Leaves slenderly acuminate, ending in a hair point; plants growing at base of trees 

and about ledges 5* ^osiraius. 

Leaves narrowly Ungulate from an ovate base, obtuse to apiculate; plants growing on 

bark of trees as a rule insiis, 

3. Secondary stems much branched as a rule, many branches attenuate to flagelliforni; 

many of the leaves apiculate and toothed at the apex attf nnaius. 

Secondary stems more sparingly branched, no attenuate branches 4. 

4. Upper portion of leaves lingulate-lanceolate, conspicuously tapering to the apex, some- 

what contorted and crisped when dry, often secund; plants usually growing on rocks x, pHicniasus. 
Upper portion of leaves lingulate and of nearly equal breadth, not secund : plants nearly 

always growing on bark of trees, stumps or logs 5. 

5. Leaves somewhat crisped when dry with points incurved, not decurrent, having large 

fimbriate-papillose auricles , of ten apiculate 3 . I^ugd ii . 

Leaves scarcely contorted when dry, somewhat irregularly appressed, decurrent, with- 
out auricles, not apiculate 2. mhior. 


I. Anomodon vmeuLOSUS (L. Hedw.) Hook. & Tayl, Muse. Brit. (Ed. i) 79. pL 22, 1S18. 

Neckera piticulosa Hedw. Sp. Muse. 209. pL 48, f, 4-5. 1801. 

Our largest species, in wide thick tufts, dark green above, brownish below; secondai*>' stems 4“* 10 cm. 
long, often two or three times divided, sometimes appearing bent by reason of innovations, very sjsaringly 
branched; central strand present; leaves of secondary stems larger above, reaching 3 mm. long, often more 
or less secund or subfalcate, contorted, scarcely crispate when dry, lingulale-hmceolaie from an ovate Ixise, 
at apex obtusely acute, sometimes crenuiate; costa strong reaching to near the aj,)ex, pelludd; leaf cells 
rounded-hexagonal to rounded quadrate, about 9 jx in diameter, densely papillose on both sides, opaque and 
indistinct; at median base an area of elongated less dense cells; inner perichaetial leaves ovate at base, long 
linear-acuminate above. Seta 12-20 mm. long; capsule usually erect and symmetric, cyiindric to oblong- 
cylindric; urn 2.4-3 mm. long, wrinkled when dry and empty; operculum conic-rostrate, 0.75 iniri. long; 
annulus present; segments of inner peristome as a rule rather better developed than m the ttvo following species, 
the length of the teeth; spores in winter, infrequently produced, Type locality European (near 
Giessen, collected by Dillenius). 

Illustrations ;~Bry. Eur. pi, 476; M. H. M./. 136. 

Exsiccati:— Sulk & Lesq. Muse. Bor. Am. (Ed. 2) 359; Sull. Muse. Allegh. 73; Aust, Muse. Appal 278. 

Mostly on shaded rocks, less frequently on bases of trees; Lower Canada and eastern U. S. east of the 
Mississippi, south to Virginia. Widely distributed but rare and local, apparently calciphile. 

Var. MICROPHYLLUS Kindb. Laubm. Schwed. & Norw. 1883. 

Dr. Best so identified N. Am. Muse. PI. 340. Limpricht says of it: a depauperate form, densely tufted, 
much branched and with smaller leaves. 

2. Anomodon minor (P. B.) Lindberg, Fauna & Flora Fenn. 9: 267. 1882.* 

NeckeravUiculosav2LT,minor)c{^dv^\Sp.M.VLSo.2io.pl.48,f,6-8* 1801. 

Neckera minor P. B. Prod. 78, 1805. 

Anomodon obtusifolius Br. k Sch. in Hook. London Journ. Bot. 2; 668. 1843. 

Plants in wide loose mats; secondary stems simple or sparingly divided, 2-4 cm. long, densely foliate; 
central strand present, consisting of small cells; leaves of secondary stems usually more or less two-ranked, 
appressed when dry, spreading when moist, reaching 2 mm. in length, somevVhat decurrent, broadly Hngii- 
late and rounded-obtuse from an ovate base, thick and opaque, densely papillose on both sides with suiali 
papillae; costa s trong, vanishing below the apex; leaf cells small, 9-^2 m in diameter, rounded-hexagonal: 

Fuenrohr, Flora I2h Ergaenz. 49. 1829, did not make the combination. He merely assigned a list 
of species of Neckera to Anomodon. 
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iiiedian bavsal elongated, clear, slightly or not at all papillose; perichaetial leaves sheathing. Seta about i 
cm. long; capsules erect and symmetric, with operculum 2"3 mm. long; annulus present, well developed; 
operculum slenderly conic to rostellate; segments of inner peristome very short to lacking, from a very low 
basal membrane; spores in late fall or winter. Type locality, eastern North America (Muhlenberg), 
probably Pennsylvania.'.. ■ 

iLLUSTR.\TiONS:-—Siili. leones Muse. pi. ^4; Hedw. 1 . c.; M. H. M. pL 5p; Jennings, Mosses of Western 

Fdi. PL34. . ■ . . ■ 

Exsiccati:— “D rumm. Muse. Aiti. 163; Sull. Muse. Allegh. 74; SulL & Lesq. Muse. Bor. Am. (Ed. i) 
283, (Ed. 2) 360; Aust. Muse. Appal. 275; R. &, C. Muse, Am. Sept. 88; Grout, N. Am. Muse. PI. 63. 

Usually on bases of trees in moist woods, occasionally on rocks; New Brunswick to Florida and Texas, 
west to South Dakota. 

Distinguished from A, ntkulosus by its smaller size, less contorted leaves with a broader lingulate upper 
portion and less developed inner peristome. Any Anomadon with my of the leaves acute, apiculate or 
serrulate at apex is pretty surely not this species. 

3. Anomodon Rugelii (C, Muell.) Keissl. Ann. Hof mus. Wien 15 : 214. 1900. 

Hyp7ium Rugelii C. Muell. Syn. 2: 473, 8c Leskea apiculata Schimp. in litt. 1851. 

Anomodon apiculatus Fry. Fvs.idsc. 44-4$. 1850 (name only). 

In many respects resembling A. minor ^ compared as follows: secondary stems 2-6 cm. long; leaves 
crispate when dry, not decurrent but with large rounded, fimbriate-papillose awrides,* the shorter, broadly 
ovate base more abruptly narrowed to the lingulate portion, shorter, 1.5--1.8 mm. long, less opaque with 
larger papillae, often apiculate and often with apex incurved, upper margins often more or less incurved, 
sometimes serrulate at apex. Seta i cm. long, capsule a little longer and more slender, longitudinally 
wrinkled when diy and empty; annulus lacking; spores in autumn, infrequently produced. Type locality, 
Smoky Mts., Tennessee (Rugel). ' 

Illustratxons:— Sull. leones Muse. pi. 75; Jennings, Mosses Western Pa. pi. 34; M. H. M. /. 155, p. 
258. 

Exsiccati: — Drumm. Muse. Am. 163 (as A. viticulosus); Aust. Muse. Appal. 277; Suli. & Lesq. Muse. 
Bor. Am, (Ed, i) 237, (Ed. 2) 358; Grout, N. Am. Muse. PI. 486. 

On shaded rocks bases of trees and old logs in cool moist woods, mostly in elevated regions; New Eng- 
land to Michigan, south to Georgia, rather rare. 

4. Anomodon attengatus (Schreb., Hedw.) Hueben. MuscoL Germ. 562. 1832. 
a tomato Hedw. Sp. Muse, 230. 1801. 

Plants in loose wide mats; secondary stems usually shorter than in the preceding species, abundantly 
branching with many branches slender to flagelliform; ends of stems and larger branches often blunt and 
curved when dry; central strand lacking; leaves appressed and often somewhat contorted when dry, rarely, 
if ever, crisped, spreading when moist, sometimes secund, i-x.8 mm. long on the main stems and branches, 
broadly ovate at base, gradually'^sr abruptly narrow'ed to an upper sublingulate portion, which is propor- 
tionately much shorter than in the preceding species, narrowed to the insertion, usually rounded-apicuiate 
or subacute at the apex, mostly somewhat serrulate near the apiculus; costa strong, ending near the apex; 
leaf cells densely papillose on both sides, obscure, irregularly hexagonal to rounded-quadrate, 6-9 p. in diam- 
eter; median basal elongated and less opaque. Setae 1.5-2 cm. long; capsules cylindric, erect and symmetric 
or nearly so; urn 2-3 mm. long; annulus narrow or lacking; operculum rostrate, about % the length of the 
urn; segments of inner peristome filiform, nearly as long as the teeth; spores in autumn. Type locality, 
Germany. 

Illustrations: — Bry. Eur. pi. 475; Jennings, Mosses 'Western Pa. pi. 34; M. H. M./. 13 f. 

E.XSXCCATI: — Drumm. Muse. Am. 226 (as States 103; Sull. Muse. Allegh. 61 {mLeshea); 

Sull. & Lesq. Muse. Bor. Am. (Ed. i) 239; Aust. Muse. Appal. 274; R. 8c C, Muse. Am. Sept. 87; Grout, N. 
Am. Muse. PL 36, 36a and 262. 

Mostly on shaded rocks, occasionally on bases of trees; eastern Canada to British Columbia, south to 
Florida, Louisiana, Missouri and Aidzona. Our most common species. 

* The characteristic hmbriate-papillose auricles remain on the stem when the leaves are removed unless 
great care is taken. The decurrent basal angles of the next frequently bear large branched papillae, but 
they are much less conspicuous in that S]^ecies. 

Occasional diminutive, freely branching forms are found that are almost w'orthy of varietal rank, but 
these have the crispate leaves and fimbriate auricles. 
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5. Anomodon ROSTRATUS (Hedw.) Schimp. Syn. (Ed. i) 488. i860. 

Leskea rostrata Hedw. Sp. Muse. 226. pk 55. 1801. 

Plants more slender than the other species (except tristis)^ growing in dense yellowish green mats, the 
slender julaceous secondary stems and short branches (about 4 mm. long) appearing like the pile of a coarse 
velvet; primary stems creeping, irregularly branched; central strand present, small; leaves densely iniljricalt;, 
concave and ovate at base, narrowly lanceolate-acuminate above, ending in a long hyaline piliferous apex, 
0.75-0.9 mm. long, crenulate-papillose on the more or less recurved margins; costa strong, ending a little 
below the apex; leaf cells rounded-hexagonal to rounded-quadrate, opaque and with several papillae on 
each surface, the marginal 8-10 n in diameter, the median more elongated; median basal elongated, less 
dense and slightly or not at all papillose; perichaetial leaves reaching 2 mm. in length, ecostate, the inner 
with a long filiform acumination which is often the length of the leaf. Seta 6-~io mm. long; capsule 
ovoid to oblong-ovoid, erect, symmetric, chestnut-colored; urn i~2 mm. long; operculum obliquely rostrate, 
about }4 the length of the urn; annulus present; segments of inner peristome nearly as long as the teeth, 
from a basal membrane the height of the teeth; spores in autumn. Type locality, Lancaster, Pennsyl- 
vania. 

Illustrations: — Bry. Eur. pk 4^3; M. H. M./. 138; Jennings, Mosses Western Pa. pk 34. 

Exsiccati: — Drumm. Muse, Am. 288 and 79 (Pterogonium kirtellum Hedw.), S. States 104 (as Leskea); 
Suli. Muse. Allegh. 63; Sail. 8c Lesq. Muse. Bor. Am. (Ed, i) 244 (as Leskea)^ (Ed. 2) 366; Aust. Muse. 
Appal. 272; R. & C. Muse. Am. Sept. 86; Grout, N. Am. Muse. Pi. 102, Musci Perfecti 155. 

Moist places around the bases 6f trees and ledges, very common in the northeastern U. S. Sc eastern 
Canada, south to the Gulf, west to Arizona and Colorado; reported from Vancouver Id. by Macoun. 

6. Anomodon tristis (Cesati) Sull. Mosses U. S. 58. 1856. 

Leskea tristis Cesati in De Not. Syllab, Muse. 67. 1838. 

Haplohymenium triste (Cesati) Kindb. [according to Brotherus, Engler Sc Prantl, Musci, (Ed. i) 9B6.*] 
Leskea fragilis Hook. & Wils. in Drumm. Muse. Am. S. States loi. 1841. 

Plants slender, about the size of the smaller Leskeas, dull green, in thin loosely interwoven mats; stems 
prostrate or pendent, irregularly divided, irregularly to subpinnately branching; branchlets erect to as- 
cending; leaves appressed when dry, squarrose when moist, 0.5-0.8 mm. long, very brittle and often broken 
except at the tips of the stems and branches, exceedingly variable in outline in the species and even on dif- 
ferent parts of the same plant; stem leaves lanceolate from an ovate clasping base, broadly acute to veiy 
slender at apex, often a hyaline filament at the apex; branch leaves narrowly lingulate and usually apiculate 
to lanceolate, from an ovate base, crenulate on the margins by the turgid bulging papillose cells, apex 
rounded to apiculate; costa ending about the leaf middle, rough at back with large papillae; median leaf 
cells rounded polygonal, almost isodiametric, turgid, with several papillae on each surface, 10-15 ju in diam- 
eter, smaller at the margins, a few basal cells near the costa elongated and nearly or quite smooth; spores not 
found in N, America. Type locality, Italy. 

Illustrations:— Jennings, Mosses Western Pa. pk 34; Broth. Engler & Prantl, Musci (Ed. i)/. 71^; 
Roth, Europ, Laubm, 2: pi, 35; Moenk. Laubm. Europ./. xssa; Pk 57. 

Exsiccati:— -Drumm. 1. c., Sull. & Lesq. Muse. Bor. Am. (Ed. i) 241, (Ed. 2) 363; R. Sc C. Muse. Am. 
Sept. 195; Grout, N. Am. Muse. PI. 195. 

Mostly on bark of trees and shrubs, occasionally on rocks; Nova Scotia to .South Carolina, west to 
Minnesota; infrequent and local. Most authors state that the leaves are mostly narrowly lingulate above. 
While this is true of some specimens, the stem leaves of most specimens examined, Italian as well as Ameri- 
can, are lanceolate to subulate above and often slenderly acute. A specimen from Siiake Mt., Vermont, on 
limestone m the Champlain water shed, has no lingulate leaves except on the smaller branches; lingulate 
leaves when present are usually apiculate. 


* Eaplohymemnm Dozy Sc Molk. M. Frond. Arch. Ind. 125. 1854. is the same as Haplohymenium 
bchwaegr. buppi. 3% section i, pk 2^1. 1829, whose type species is the moss now known as Flahtvnum 
repens (Bnd.) Bry. Eur., with which Leskea tristis Cesati is not congeneric. The species placed in flapioky- 
memum by Brotherus, 1. c. apparently do not properly belong in Anomodon but the nomenclature is so 
tangled that action of an international committee seems necessary to settle the matter. The author accord- 
ingly hesitates to add to the confusion by proposing a new generic name. 
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Key TO THE Leskeaceae. 

I, .;' Costa short or double or both... . . "■ ■■2. 

Costa strong, reaching the middle of the leaf at least . 4. 

2. Stem leaves subclasping, cordate, decurrent, erect-spreading to spreading-re- 

curved when dry; capsules curved; peristomes perfect 4. Meter odadium. 

Stem leaves not cordate and clasping, appressed when dry; capsules erect or 

nearly, so, - ■ '"'3* 

3. Plants dark green; peristomes much reduced, the inner of very short fugacious 

segments. 8. Pterigynandrum, 

Plants glaucous-green; peristomes perfect.. p. MyureUa* 

4. Robust plants (except and .4. without paraphyllia; 

leaves densely papillose and subopaque; capsules erect and symmetric; per- 
istome with segments narrow and cilia rudimentary or wanting; archegonia 

on the branches. 12, Anomodon, 

Plants small to robust; paraphyllia mostly present; capsules and peristomes 

various; archegonia mostly on the stems 5. 

5. Leaf ceils smooth, strongly serrate; plants very rare. ii. Herpetineurum, 

Leaf cells papillose, or if smooth, leaves not serrate. 6. 

6. Leaf cells with a single very large papilla, which is sometimes forked; capsules 

erect and symmetric; peidstome imperfect, the inner rudimentary or lacking. lo. Thelia f 
Leaf cells smooth or with much smaller papillae, i~5 on each cell. ............ . 7. 

7. Plants with abundant filiform paraphyllia, which are usually branched; capsules 

curved, peristomes perfect. 8. 

Paraphyllia less abundant (except forms of Pseudoleskea); capsules various; 

peristomes with cilia rudimentary or often lacking (except . .. , 9. 

8. Paraphyllia felted along the stem and attached to the leaf base 2. Heloiium. 

Paraphyllia abundant not felted and not attached to leaf base . i. Thuidium, 

9. Plants not found east of the Rocky Mts.; Thuidium-like, leaf cells papillose; 

capsules curved and peristomes perfect 3 . Claopodium, 

Plants not Thuidium-like; capsules mostly erect and symmetric or nearly so; 
leaves smooth or papillose; peristomes mostly imperfect, the inner some- 
times' entirely lacking. . , . .V. 10. ; 

10. Plants of elevated and northern regions, occurring mostly in the Rocky Mts. and 
westward; leaves with strongly recurved to revolute margins; capsules 
mostly incimed and unsymmetric; segments of inner peristome lanceolate, 
partially developed cilia usually present, .............................. 5. Pscudoleskea. 

Plants growing mostly east of the Rocky Mts., some extending to the Gulf ; leaf 
margins less strongly recurved; capsules mostly erect and symmetric; seg- 
ments of inner peristome linear or wanting; cilia rudimentary or entirely 
lacking 1 1. 

II. Leaves ovate-lanceolate, acuminate, spreading to squarrose when moist, with 

plane margins; perivStome teeth blunt; inner peristome of a scarcely percepti- 
ble basal membrane. 7 . Lindhergia, 

Leaves ovate to broadly ovate-lanceolate, obtuse to acuminate, erect-spreading 
when moist; peristome teeth slender-pointed; segments linear in most 
species 6. Leskea. 

Family HYPOPTERYGIACEAE. 

E'lants slender to robust; main stems rhizome-like ; secondary stems mostly simple below and pinnately 
branched or dendroid above; branches densely and complanately foliate, with a row of muck smaller ap^ 
pressed leaves on the ventral side (amphigastria of authors) ; leaves two-rowed, unsymmetric, ovate to oblong, 
mostly bordered; costa simple, constructed of homogeneous cells; leaf cells parenchymatous, mostly smooth, 
alar not differentiated; archegonia borne on secondary stems and their branches. Capsules exserted, seldom 
erect, mostly symmetric; cxotheciai cells coilenchymatous; peristome perfect or lacking cilia or teeth or both; 
calyptra naked. Mostly tropical and subtropical. 


See Lindbergia. 
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HYPOPTERYGIUM Brid. Bry. Univ. 2 : 709. 1827. 

Leaves with costa ending well below apex; seta well developed; peristome perfect, with cilia. 

HyPOPTERYGIUM JAFONICUM Mitt. JouHi. Linii. Soc. 7 ; 155. 1864. 

Hypopterygium canadenseKAn6h,'Ktv,'Bxyoh2%x 

Plants light green; secondary stems unbranched for a greater or less distance below, pinnately and com- 
planately branched above, reaching two or more cm. in height; leaves of secondary stems ovate, gradually 
short-acuminate, bordered, sharply serrate above; branch leaves broadly ovate, short-acuminate, ± 1.5 
mm. long; costa extending length; ventral leaves smaller, rounded-ovate; median leaf cells rhombic- 
ovoid, ± r8 AC wide, about 2:1. Dioicous; fruit unknown in America. 

Illustrations: — B i-yologist, 1. c. p; PL dd. 

Queen Charlotte Island off the coast of British Columbia (Newcombe) (the type of IJ.canadense Kiiidb.); 
on rocks among boulders, Egg Harbor, Coronation Island, about 55® N, Lat., A. S. Foster. 

The occurrence of this Japanese species in such an unexpected region is probably explained by the 
Japan Stream. (See Holzinger, Biy^ol. 17 : 44. 1914-) 

Family HOOKERIACEAE. 

Plants of soft, often succulent texture, small to large, often complanate-foliate; stems mostly without 
central strand, without paraphyllia or stolons; leaves often margined by narrower cells; leaf cells smooth, 
thin, pellucid, mostly parenchymatous, alarnot differ entiatsi; costa lacking or single, occasionally double and 
reaching beyond leaf middle. Archegonial branch small, with few leaves; capsule exserted, inclined to 
horizontal, exothedal cells often collenchymatous; seta smooth or I'ough; peristome double, with cilia often 
lacking or rudimentary; calyptra conical, mitriform, entire, lobed or laciniate, smooth, papillose or iiairy. 


Key TO Genera. 

1 . Leaves ecostate, scarcely bordered . ...... j. Ilaokeria, 

Leaves with double costa reaching leaf middle or farther. .. .................... . 2. 

2. Leaves bordered; double costa reaching the leaf middle; leaf cells smooth. 2, Cyclodicfyon. 

Leaves not bordered; double costa nearly Teaching apex; leaf cells papillose j. Callkosiella, 


1 . HOOKERIA Sm. in Trans. Linn. Soc, 9 ; 276. 1808. 

Plants large, in wide flattened mats, soft, light green, turning whitish when dry; stems more or less com- 
planately foliate, leafy stems reaching i cm. in width; leaves large, soft, ecostate, ovate to ovatc-obloog, 
entire. Seta smooth; capsules inclined to subpendulous; capsule short, ovoid; operculum rostrate; annulus 
usually present; peristome without cilia. Type species if. 


KEY, . ■ : 

Leaves obtuse; plants of the West Coast. i. 1 ~L lucens. 

Leaves acute; plants found east of the Mississippi valley only . 2. if. aauifolia. 


I. Hgokeria lugens (L.) Sm. 1. c, 

Pterygopkylhm lucens Brid. Muse. Recent. SuppL 4: 149. 1819. 

Stems 3-6, or even 10 cm. long; central strand present; leaves complanate, imbricated, little changed in 
drying, broadly oval, obtuse, entire, about 4 mm. long, somewhat decurrent; the dorsal symmetric, the lateral 
somewhat unsymmetric; median leaf cells oblong-hexagonal, and quite regular, 50-60 ju wide, 2-3 : i, thin- 
walled; marginal somewhat longer and narrower; perichaetial leaves few, narrower and much smaller. 
Autoicous; seta reddish yellow, 1.5-3 cm. long, bent at the top; capsules ovoid to oblong-ovoid, horizontal 
to pendulous; urn 1,5-2 mm, long; operculum long-rostrate from a high conical base, about J 4 the length of 
the urn, exothecial cells somewhat collenchymatous; stomata numerous in the short neck; calyptra mitrate, 
scarcely longer than the operculum; peristome perfect hypnaceous except for the lack of cilia, outer basal 
plates of teeth with fine transverse lines; inner peristome about as long as the outer, with basal meuil>rane 
more than its height; spores autumn to early winter. Type locality European. 
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iLLUSTRATiONSi—Bry, Eur. 4*^5; PZ. 5 p. , 

Exsiccati: — Grout, N. Am, Musci PI. ,i'6^&i6a; Allen, Mosses Cascade Mts. 88. ; , 

On moist shaded ground and stones, occasionally on logs; California to Vancouver Island west of the 
Rockies. 

2. Hookeria acutifolxa Hook, in Schwaegr. Suppl. 2®: 36. pL 163, 1826.* 

Fterygophyllumhicens Su\\, Muse, kllegh.. 1846; not Bride! 1819. 

Griff. Not. PI. Asiat. 473. 1849. 

? C. Mueli. in Lesq. & James Manual 293. 1884. 

P ter ygophyUum acuminatum Vms^lndtxBvyol. (Ed, i) 4 : 10^1, 1898. 

In gross appearance closely resembling the last; leaves about the same length, mrrotver^ oblong-ovate ^ 
acute; leaf cells about the same. Dioicous; antherldia in small buds at base of stems; seta 1-^2 cm. long; 
capsule inclined to subpendent, more or less unsymmetrical, urn 1-2 mm. long; operculum rostrate, some- 
times equaling the urn ; annulus lacking; spores rarely produced, probably in winter. Type locality, Nepal, 
India (iiooker). , 

Illustrations :-~-Mem. Torn Bot. Club 4 : 5 o; PL 5.^. 

Exsiccati: — Sull. 1 . c.; Sull. & Lesq. Muse. Bor. Am. (Ed. i) 270, (Ed. 2) 401; Grout, N. Am. Muse. 
Ph 3 ifi- 

In cool springs and ba^nks of streams on soil and damp stones. Ohio to Pennsylvania and Connecticut, 
south to N. Carolina and Georgia. Also India, Ceylon and Java; West Indies and South America. 

2. CYCLODICTYON Mitt. Journ. Linn. Soc. 7 : 163. 1864. 

Type species C. (Hook. & Tayl.) Mitt. We have only i species. 

Cyclodictyon VARiANS (Sull.) Broth. Engler & Prantl, Musci (Ed. i) 935. 1907, 

Hookeria varians Sull. Proc. Am. Acad. Sci. 5 : 285. 1861. 

Plants closely intertangled in rather thin mats, light to yellowish green; stems and branches complanate- 
foliate, leafy stems 2 mm. wide; leaves ovate to ovate-lanceolate, rather gradually narrowed to a shorty slender 
acumrnaiion, soft, pellucid, somewhat shrivelled in drying, 1.5-1.8 mm. long; median leaf cells oblong- 
hexagonal, smooth^ dc 35 jx wide, 1,5-2 : I, with a border of a single row of long narrow^ cells dz B fx wide; 
margins entire or sinuate-serrulate, planei rc>.s/a double^ the limbs widely spreading and reaching the leaf middle. 
Polygamous; seta reddish, light above and darker below, smooth^ i-5~2 cm. long; capsule oblong to ovoid, 
inclined to horizontal, with a short neck; urn d= i mm. long; operculum conic-apiculate; peristome perfect 
except cilia lacking, teeth with a light divisional line between the two rows of outer plates in their lower %, seg- 
ments markedly papillose; calyptra smooth, Y’ery persistent; spores in early winter. Type locality, Cuba, 
Flantae Cubensis {]¥right} 88. Type at Harvard. FI, sS. 

Exsiccati: — Aust. Muse. Appal. Siippl. i, 536; Grout, N. Am. Muse. PL 244. 

On moist decaying wood and humus; peninsular Florida, not common. 

3. CALLICOSTEXLA (C. Muell.) Jaegr. Be Sauerb. St. Gall. Nat. GeselL (Adumb. 2: 255). 1874-1875. 
Hookeria Sect. Callicostella C. Muell. Syn. 2: 216. 1850 (in part). 

We have only one species, known from Florida only. There are 90 known species, chiefly tropical. 
Type species C. zKcm’a Hook. & Grev. 

Callicostella scabriseta (Flook.) Jaegr. & Sauerb, I. c. (C. scabrida Mrs. Britton, Bryol. 21: 28. 1918.) 

Hookeria scabriseta Hook. Muse. Exot. pL 52. 1818-1820. 

Hookeria cruceana Lesq. Sc James Man. 292. 1884.! 

The smallest member of the family in our range. Plants dark green, irregularly branched; stems and 
branches complanate-foliate, with leaves less than 2 mm. broad, obtuse; leaves suherispate when dry^ Ungu- 
late to ovaie-Ungnlate, dr 1.2 mm. long, abruptly rounded and apiculate at the apeXj dorsal and ventral nearly 

*See Bryologist 10 : loo-ioi. 1907. 

t Both Mitten, Journ. Linn. Soc. 12: 349 and Brotherus in Engler & Pranti, Musci (Ed. 2) 2: 239, say 
that C. cruceana (Duby) Jaegr. & Sauerb. has a smooth seta. Mr. Williams is of the opinion that N. Ameri- 
can specimens labeled C, cruceana are either C, scabriseta or C. Merkelii Hsch. 
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symmetric, the lateral often strongly unsymmetric; margins plane, serrulate above by projecting ceil angles; 
costa strong and double^ the limbs diverging and reaching nearly to apex, often toothed at the upper end; upper 
leaf cells oblong-hexagonal, d= lo ju wide, 1.5-2 : i, each with a single papilla over the lumen; basal cells 
larger, reaching 50 n in length, pellucid; perichaetial leaves much narrower. Seta, reddish, 5-7 mm. long, 
rough throughout with broad rounded papillae; calyptra smooth, conical, deeply lobed or laciniate at base; 
capsule small, ovoid to oblong, with a short neck, more or less inclined; urn about 0.8 mm. long; operculum 
}4 the length of capsule; peristome teeth strongly ridged horizontally between the plates and with a wide 
subhyaline longitudinal line between them; spores in winter. Type locality, “Caripe," northern Venezuela. 
Type in Hooker Herbarium at Kew? PI, 58. 

Exsiccati: — Grout, N. Am. Muse. PI. 268; Musci Perfecti 246.^ 

On peaty banks and rotten logs in damp shaded places; Florida, infrequent and local. 



Family NECKERACEAE. 

Primary stems creeping and defoliate; secondary erect, horizontal or pendent, irregularly to pinnately 
branching, usually complanately foliate; paraphyllia mostly lacking; leaves usually large, ovate-lanceolate, 
lingulate or cultriform, acute, obtuse or apiculate, ecostate or with a slender costa; leaf cells smooth, 
short-rhombic to linear, quadrate to roundish on the margins;, antheridial and archegonial buds on the 
secondary stems. Calyptra cucullate, smooth or hairy; capsule immersed or emergent, rarely with a seta 
longer than the perichaetium, erect and symmetric or nearly so; peristome single or double. 

■ ■ ■ . Key. 

I. Leaves ecostate, auricled on one side as in the hepatic Radula; sterile only, in this 


country 2, Homalia Sharpii, 

Leaves not auricled on one side. 2. 

2. Capsule on a long seta; leaves cultiform, not undulate, costate to above the 

middle 2, Homalia Jamesii, 

Capsule immersed or exserted on a very short seta; (except Neckera complanaia ) ; 

leaves often undulate, costate or ecostate j. Neckera, 


j. NECKERA Fledw. Fund. 2: 93. 1782. & Sp. Muse. 200. 1801. 

Eleutera P. B. Prodr. 30. 1805. 

Primary stems creeping, often stoloniferous and bearing very small leaves; secondary stems erect to 
pendent, closely foliate, pinnately or bipinnately branched, stems and branches often llagelliform at the ends; 
leaves complanate (except N, gracilis), often transversely undulate, ovate-lanceolate to oblong or lingulate, 
frequently unsymmetric; leaf cells mostly incrassate, short and rounded near the apex, linear to linear-oblong 
near the base; capsules immersed to emergent, or long-exserted, erect and symmetric, ovoid to oblong- 
operculum more or less rostrate; peristome double, the inner a short membrane with 16 more or less well- 
developed segments, cilia lacking. Plants usually growing on trees or rocks. Type species, Neckera crispa 
(L.) Hedw. 

. Key. . 

I* Leaves acute to acuminate, or apiculate; costa various; plants of the 

mountains and the North 2. 

Leaves very obtuse, truncate, costate to near the apex; known in our range 


from Florida only {Neckeropsis Reichdt.) 8. 

2. Leaves ecostate or nearly so 3, 

Leaves with costa reaching the middle or beyond 7. 

3. Leaves rounded and usually apiculate at the apex 4. 

Leaves acute to acuminate, strongly undulate 6. 

4. Leaves undulate pennaia var. oUgocarpa. 

Leaves not undulate 

5. Plants moderately robust; leaves complanate 2. complanaia. 

Plants very slender, filiform; leaves not complanate gracilis. 
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6; ..Leaves: entire. or slightly denticulate above. i. . fennaia.: 

Leaves with numerous Yery slender sharp teeth above. . . . . . ........ . . . 4. Dmglasii. 

7. Plants very robust, reaching 10 cm, or more in length, frequent in the 

Northwest and fruiting freely. 5. Menziesii. 

Plants much smaller, 2”3 cm. long, fruit unknown, known from one locality 

in New. Mexico only. 8. neomexicana. 

8, Leaves transversely undulate when moist.. y. undulata. 

Leaves not transversely undulate when moist. 6. dislicha. 


I. Neckera fennata (L.) Hedw. Stirp. Crypt. 3 : 17. 1792 & Sp. Muse. 20G. 1801. 

Eleutera pennata Stuntz Bull. Torr. Bot. Cluh. 27: 20 $, 1900. 

Plants rather large, bright to yellowish green; secondary stems horizontal to pendent, 5-10 cm. long, 
with branching irregularly pinnate; leafy stems 4-5 mm. wide; branches usually obtuse ; leaves and branches 
in the same plane; leaves complanate, spreading, undulate, ovate-lanceolate, acute to acuminate, unsym- 
metric, 2-2.5 mm. long; margins plane or one incurved at base, entire or slightly denticulate above; costa 
lacking or faint and short, single or forked; median leaf cells Hnear-fiexuose, dr 7 m wide, 5-8 : i, at apex 
shorter and broader, rhomboidal, at basal angles irregularly quadrate to subrectangular, pellucid or colored; 
perichaetial leaves long-sheathing, the inner long-acuminate, longer than seta and capsule. Autokous; 
seta shorter than the capsule; capsule oblong-ovoid, urn about 2 mm. long, red-brown; operculum conk, 
short rostrate; peristome teeth narrow, sometimes irregularly divided or clinging together at the tips; seg- 
ments short and imperfect; calyptra hairless; spores spring to summer, usually produced abundantly. 

Type locality European. 

Illustrations:— Bry. Eur.;^L 440; M. H. M. f. 215. 

Exsiccati:— Drumm. Muse. Am. 161; Sull. Muse. Allegh. 76; SulL & Lesq. Muse. Bor. Am. (Ed. i) 
266, (Ed. 2) 392; Aust. Muse. Appal, 255; Grout, N. Am. Muse. PI. ii; R. & C. Muse. Am. Sept. 188. 

Mainly on trunks of deciduous trees in cool moist woods, occasionally on ledges or cliffs. Rather fre- 
quent in the East; North Carolina to southern Canada, infrequent west of the Mississippi. Reported by 
Macoun from Manitoba. 

Van OLiGOCARPA (Bruch) Grout, M. H. M. 394. 1910. 

Neckera oUgocarpa Bruch in Hartm, Skand. FI. (Ed. 5) 338. 1849. 

More slender; leaves lingulate to somewhat ovate at base, mostly abruptly rounded and apiculate at 
apex, which is usually finely and regularly serrulate, 1.2 mm. long. 

Illustrations: — Bry. Eur, pi. 441; M.H.M.f. 216. 

Exsiccati: — Aust. Muse. Appal. Suppl. 528; Grout, N. Am.^Musc. PL 265; Sull & Lesq. Muse. Bor. 
Am. (Ed. i) 268 (as N. €hlorocaulis)y (Ed. 2) 393. 

It is rather difficult to determine how the European forms of this species and variety compare with the 
American. CardoPs Musci Europ. Exsic. represents exactly the author’s idea of the variety and matches 
very closely N. Am. Musci. PL 265. Typically, so far as appears, the variety is slender with leaves which in 
otitline much resemble those of N. cofnplanata^ from which the undulate leaves and immersed capsule easily 
distinguish it. Specimens which are typically pennata in other respects have attenuate branches, and 
specimens otherwise characteristic of var. oUgocarpa lack them. Specimens of pennata are occasionally as 
slender as the variety. 

The variety oUgocarpa in a robust form approaching forma pterajitka has been collected by Bartram 
(Mosses of Southern Arizona 165, as N. and in New Mexico by Fendler. The variety ranges 

north in the Rocky Mts. through Colorado and into Canada, eastward with the range of the species. All the 
specimens examined grew on rocks. 

The western plants are more robust, about the size of the eastern pennata. The shape of the leaf apex 
is about the only distinction between pennata and its var, oUgocarpa and this character varies greatly in N. 
America; ■■ • 

Var. OLIGOCARPA forma pterantha (C. M; & Kindb.) n. comb. 

Neckera oUgocarpa var. pterantha Kindb. in Herb. Can. Geol. Survey. 

Neckera plerafitha C. M. & Kindb. in Macoun Cat, Gan. PL 6: 162. 1892. 

“Secondary stems nearly simple, about (up to) i dm. in length, rigid and robust, erect; one branch of 
costa often reaching to the middle of leaf; paraphyllia numerous; capsule emergent.” (Stuntz, L c.). Leaves 
reaching 2 mm. in length. 
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Type locality, rocks, Hector, B. C., the only locality from which it has been coHected- 

Exsiccati; Macoun, Can. Musci, 104,494, 616. 

2. Neckera COMFLANATA (L. Hedw.) Hueben. Muse. Germ. 576. 1833. 

Leskea complanata H&dw, Fund. 2: pi. lOff. 62-6$. 1782 and Sp. Muse. 231. 1801. 

Eleutera ornithopodioides {Scop. 1760) Stuntz. L c, 209. 

Plants about the size (secondary stems 2-4 cm. long) and appearance of N. pennata oligocatpaztid with 
cell structure and outline of leaves very similar; but the leaves are not at all undulate and the upper leaf cells 
are more regular, almost exactly rhombic and there are often lanceolate paraphyllia in the axils of the 
branches, which are often flagelliform. Dioicous; seta mm. long^ much longer than the perichaetium; 

operculum the length of urn or longer; spores in spring. Type locality European. ’ 

■' ■■■■■ 

Illustrations: — Bry. Eur. 444; M. H. M,/. 217. 

Exsiccati: — Sull. 8c Lesq. Muse. Bor, Am. (Ed. i) 267; (Ed. 2) 396; Grout, N. Am. Musd PL SuppL 44. 

On rocks and trunks of trees in cool shaded places. Rare and subalpine. Mountains of Pennsylvania, 

NewEngiand and eastern Canada; north to Labrador. Tennessee, Sull. & Lesq, L c. 

Considerable herbarium material labeled N. complanata is N. pennatu var. ojigocarpa^ due to the fact that 
most American complanata is depauperate and sterile and the leaves have a similar outline. But the non- 
undulate leaves are a certain and easy distinction. All American material is sterile. ; 

3. Neckera gracilis (James) Kindb. Europ. & N. Am. Bryin. 1: 18. 1897. ; 

James, Rep. Reg, N. Y. Univ. 22: 57. 1869. 

Plants exceedingly small, slender, irregularly but freely branching, filiform; stems and branches mostly 
flagelliform at the ends, the larger stems somewhat complanate-foliate, with the leaves a little more than i ' 

mm. wide, bearing oblong-HnguIate leaves about 0.7 mm. long, not undulate, rounded-obtuse or apicuiate, 
slightly serrulate at apex; costa very short and often double; upper leaf cells rhomboidal, dr 8-12 ^ wide and 
a little longer; basal longer in the median region, smaller at the margins; sporophyte unknown. Type lo- 
cality, New York. 

Illustrations: — Sull. leones Muse. SuppL 25; P/. < 52 . 

Exsiccati: — ^Aust. Muse. Appal. 257; Grout, N. Am. Muse. Pi. 138. 

On rocks, usually in elevated regions, New Jersey, New York and Vermont. 

'■ ■ ,4,'l ■' 

4. Neckera Douglash Hook. Bot. Misc, 1: 131. J5. 1830. ^ 

Eleutera Douglasn (Hook.) Stuntz, 1 . c. 204. 

Plants in loosely intertangled masses, often pendent, yellowish or whitish green; secondary stems 10-20 ! 

cm. long, with leaves reaching 5 mm. wide, distantly and irregularly branched; branches long, slender and 
attenuate; leaves of secondary stems complanate, strongly undulate, oblong to oblong-lanceolate, rather 
abruptly contracted near the apex to a broad short and spinose-dentate acuminalion (sometimes almost ! 

dilate), somewhat concave with one basal margin broadly in flexed, ' entire or sinuate-sernilate below, i 

reaching 3 mm. in length; costa faint, short and usually double; branch leaves narrower and more slenderly 
acuminate, those at the ends of the attenuate branches lanceolate, long and narrowly acuminate, bearing x 

near the apex spinose teeth, w^hich are often recurved and 30-50 lu in length; median leaf cells linear-flexuose, ^ 

rather thick-walled, 50-75 p.; those at the base shorter, somewhat porose and often colored; inner 
perichaetial leaves as long as the seta or even longer, often reaching the middle of the capsule, filiform- 
acuminate, spinose-serrate above. Dioicous; seta ±; 6 mm. long; capsule ovoid to oblong, light to I 

dark brown; urn d= 2 mm. long; operculum rostrate, beak as long as the rest of the operculum; peristome ; 

teeth slender, reaching 0.4-0.5 mm. in length; segments very slender, almost as long as the teeth, from a ‘ 

conspicuous basal membrane; annulus lacking; spores in winter. Type locality, northwest coast of N. 

America (Menzies and others) on bark and trunks of trees near the Columbia River. PI. 60. i 

Exsiccati:— Sull. 8c Lesq. Muse. Bor. Am. (Ed. 2) 394; Grout, N. Am. Musci PL 56, Musd Perfect! ^ 

233; Allen, Mosses Cascade Mts. 84; R. Sc C. Muse. Am. Sept. 77 8c 77b. s 

On rocks and trunks of trees, San Mateo, California to Alaska, east to Colorado and Idaho. ; 

The spinose-dentate leaf apices enable one easily to distinguish this species from all others. ! 
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5. Neckera Menzsesii Hook, in Drumm. Muse. Am. 162. 1828. 

Eleutera Menziesii Stuntz^l. ■ 

Plants robust/ dark to yellowish green, in rather loose masses; secondary stems io~20 cm. long, rather 
regularly piiinately branched in one plane; branches often slender and attenuate, sometimes with still more 
slender branchlets pinnately arranged, branches and branchlets often flagelliform at the ends and frequently 
with abundant lateral flagella; stems and branches clothed with abundant lanceolate serrulate paraphyllia; all 
leaves strongly undulate, those of the secondary stems and main branches reaching 3.5 mm. in length; 
oblong-iingulate, rounded and apiculate at apex, concave; margins narrowly revolute below, at least on one 
side, finely serrulate above, often with a few slender paraphyllia attached to the basal angles; leaves of the 
flagellate branchlets ovate- lanceolate, acute to acuminate ; costa well developed, reaching % the length of the 
leaf; median leaf cells linear, incrassate, porose, dp f wide, 30-50 a long; apical much shorter, oblong to 
rhomboidal; basal shorter, more incrassate and often colored, at basal angles a few very small subquadrate 
cells; perichaetial leaves longer than seta and capsule, gradually tapering to a slender ± denticulate point. 
Dioicous; seta shorter than the capsule, which is oblong-ovoid, brown, urn ±2.5 mm. long; operculum long- 
rostrate, about }4 the length of urn; annulus lacking; peristome teeth slender, ±. 0.3 mm. long; segments 
linear from a narrow basal membrane, as long as the teeth, open between the articulations; spores rough, 
ripening in winter? Type locality, Rocky Mountains (Menzies). 

Illustrations:— S ull. leones Muse. Suppl. #/. PL di. 

Exsiccati: — Drumm. 1. c.; Grout, N. Am. Musci PL 18; Allen, Mosses Cascade Mts. 85; Sull. & Lesq. 
Muse. Bor. Am. (Ed. 2) 395. 

On rocks and trunks of trees; California, Idaho, Montana, and northwards to Alaska. 

Var. LiMNOBioiDEs R. & C. Bot. Centralbl. 44 : 422, 189a. 

Plants small, caespitose, soft and dilated, brownish-green; secondary stems but 1-2 cm, in length; 
habit of a Limnobium (Hygr ohyp^tum); no flagella.” (Stunz, Bull. Torr, Bot. Club 27 : 208.) 

Type locality, Mt. Hood, Oregon; also rocks, Cascades, Easton, Washington, 

6. Neckera disticha Hedw. Stirp. Crypt. 3 : 58. pL 22, 1794, & Sp. Muse. 201. 1801, 

Plants pale green, in loose tufts; secondary stems reaching 5 cm. or more in length, about 3 mm. wide 
at base, irregularly pinnately branching, with few branches, both stems and branches complanately foliate 
and attenuate; leaves of stem and larger branches not crowded, somewhat shrunken in drying, 7 iot trans- 
versely undulate; lingulate, very unsymmeiric and suhclasping at base, at apex rounded-obtuse^ truncate or 
slightly emarginate^ reaching 2 mm. in length, usually shorter; margins plane, entire or very finely toothed 
at apex; costa slender but distinct, reaching rfc the length of the leaf, often forking near the end, at the 
base twice as far from one margin as the other; upper leaf cells near end of costa varying greatly in shape and 
size, irregularly subrectangular to oval-rhombic, dr 7 /x wide and rather less than 2:1, gradually increasing 
in length towards the base; median basal linear, reaching 10 u in wddtli, 4-8 : i, all marginal cells smaller; 
at basal angles a few much smaller cells. Synoicous; capsule and seta very short, about the length of the 
long linear-acuminate, serrulate perichaetial leaves, sometimes longer sometimes shorter; calyptra naked; 
capsule oblong to oblong-cylindric; urn reaching 1.2 mm. in length; annulus lacking; operculum a little less 
than Yi the length of urn, conic-rostrate, oblique; peristome teeth linear, very rough; segments very narrow, 
as long as the teeth, basal membrane very narrow or lacking; spores in winter. Type locality West Indies; 
FL60. 

Exsiccati: — ^Aust. Muse. Appal. Suppl. i, 530 (some specimens contain an Entodon); Grout, N. Am. 
Musci. PL 478, ^ ^ ^ ^ : 

On trees and bushes, peninsular Florida, rare. Also in tropical America from Mexico to South America. 

7. Neckera undulata Hedw. 1 . c. 51. pL 21. & Sp. Muse, 201. 1801. 

Eleukra jamaicensis (Gmel.) Stuntz, 1 . c. 210. 

Plants a little more robust than the last, leafy stems about 4 mm. wide; secondary stems 3-5 cm. long, 
rather sparingly branched in Florida specimens; leaves about the same size and shape as in the last and costa 
about the same, but all leaves strongly tmdulate transversely; leaf cells about the same, much less regular than 
shown in PL 61; inner perichaetial leaves long-linear acuminate, toothed above, longer than Ihe very short 
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seta and capsule. Synoicous; calypira with a few hairs; capsule short-oblong to oblong-ovoidj urn Ix'tween 
1.2 and 1.5 mm. long; operculum rostrate, more than the length of urn; annulus lacking; peristome much 
as in the last but more regular and the teeth smooth; spores in spring. 

Type locality Jamaica, W, Indies. 

Illustrations: — Hedw. 1 . c.; Engler & Prantl (Ed. 2) Musci 2 ;/. 571. p. 187; Fk 61. 

ExsrcCATi: — Aust. Muse. Appal. SuppL i, 529; Grout, N. Am. Musci PL 250. 

On trees and shrubs, peninsular Florida, Texas; also in Mexico and tropical and sulitropical America; 
widely distributed. The Florida plants appear to be smaller than some of the tropica! material. 

The plants appear more robust than in N. disHcha, largely because the leaves sprea<I at a w irier angle. 
The Lesq. & James Manual says '‘teeth and peristome nodulose, punctuIate,'M:)ut this is not true of some 
thoroughly matured specimens from Florida but does appear to be true of some S. American matm-ial. 


8. Neckera NEOMEXicANA (Card.) n. comb. 

Porothamnium {?) neomexicanum Cd.rd. Rev. Bryol. S7: 8. igio. 

Plants soft dull green; secondary stems 2-3 cm. long; branching irregularly pinnate, branches complan- 
ate-foliate, obtuse or attenuate; leaves oblong, more or less unsymmetric, not undulate, broadly 
and shortly acuminate, acute or even subobtuse, minutely denticulate above or entire, concave, somewhat 
decurrent; lower margins subundulate and often reflexed, then more or less revolute, sometimes nearly 
plane on one side; costa rather thin, extending to the middle of the leaf or a little farther; upper leaf cells 
rhomboidal to oblong-hexagonal, median varying from ovate to oblong and linear, about 12 /x wide, 2.5- 
5:1; alar cells minute, quadrate or roundish; perichaetial leaves convolute, long-acuminate, ecostate; 
sporophyte lacking. Type locality Mt. Mogallan, near the west branch of the Gila River, Socorro Co., 
New Mexico ( 0 , B. Metcalf, 1903). Type in Cardot Herbarium at Paris; cotype in herbarium A. J. G. 
PI 60. , 


The affinities of this species will remain uncertain until the mature sporophyte is found. Brotherus 
wrote the author that he was sure it was a Porolhamnium rather than a Neckera. Cardot at first referred it 
to Neckera. With this earlier opinion the author agrees. 

2. HOMALIA (Brid.) Bry. Eur. fasc. 44‘“45, 1850. 

Omalia Brid, subgenus of Leskia Brid. Bryol. Univ. 2: 325. 1827. 

Habit, appearance and leaf structure of Neckera; leaves not undulate, sometimes wdth an incurved 
oblong lobe on one side of the base; capsule on a long slender seta, mostly erect and symmetric; peristome 
teeth marked with fine transverse lines on the outer plates at base as in Hypmim, inner peristome with a well 
developed basal membrane, keeled segments and cilia rudimentary or wanting. 

Key. ■ ' ' 

Leaves costate to above middle, no basal lobe j. Jamesii, 

Leaves ecostate, with basal lobe 2. Sharpii. 

I. Homalia Jamesii Schimp. Coroll. 100. 1856. 

Eomalia trichomanoides of the Lesq. & James Manual, 285. 1 884; not of Bry, Eur. 

Homalia Macounii C. M. & Ktndb. in Macoun, Cat. Can. PL 6: 163. 1892. 

Plants loosely tufted or straggling, shining yellow-green ; primary stems slender, stoloniferous with 
very small leaves, secondary stems slender, reaching 1.5 cm. in length, often short, irregularly branching, 
complanate-foiiate; leaves oblong-cultriform, rounded-obtuse, somewhat curved towards the ventral side, 
minutely serrulate above, usually less than 1.5 mm. long; c^^^sjender^ reach^^^^^^ the leaf on 

^^EliJower median ..leaf ceils linearrfu^fqnn^ about 7 /x wide; apJ^mij^inargmal ceils broadly rhomlxjidal, 
scarcely broader. than long. Monoicous; seta slender, red, cm. long; capsule oblong-cyiiiuiric, urn 
a little more than i mm. long erect and symmetric; operculum rostrate; annulus present; peristome as 
described for the genus; spores in autumn. Type locality, North American, Catskili Mts.? 

Dt ^fsiccATi^Suii. ^ Lesq. Muse. Bor. Am. (Ed. 2) 397; Aust. Muse. Appal. 256; Grout, N. Am. Muse, 
i I. 37 232. Drumm. Muse, Am. 171 (As H, trichomanoides). 

On moist shaded cliffs and ledges, especially in crevices, in cool elevated regions, Pennsylvania to 
Newdoundiand, west to Washington and British Columbia: frequent but local. 
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It is very doubtful if the North American plant should be considered distinct from the European; the 
only constant difference the author has been able to note, is that the leaves in the European plant have a 
tendency to be somewhat apiculate while the American are rounded-obtuse. The distinctions given in the 
Lesq. & James Manual are either wanting or insignificant. Limpricht gives the length of leaves in the 
European plamt as 1.8-2 mm. but in a number of English and continental plants the leaves were no larger 
than in the American. (M. H. M./. 214.) 

2, Homalia Sharpii Williams, Bryol. 34 : 20. 2. 1931. 

‘'Evidently dioicous; plants with trailing stems 4-5 cm. long, bearing scattered radicles and crowded, 
more or less erect branches i to 2 cm. high, often divided above into short complanate branchlets; branch 
leaves complanate, ecostate, mostly not quite symmetric, from a narrow base broadly ovate to rotundate 
above, about g. 6 to 1.2 mm. long, the borders entire or slightly crenulate and flat except at one side of base 
where they mostly become incurved or bear an oblong lobe sometimes nearly one- third the length of the 
leaf ; leaf cells mostly with thickened walls and rounded angles, the apical cells from roundish or square to 
short-oblong, about 6 ju by 6-8 p, and small short cells extend in the border to the base on one side* the 
longer cells extending down the middle of the leaf in a rather distinct band, with cells up to 8 p wide and 30- 
50 M long, near base with often pitted walls; perichaetial leaves mostly narrowly oblong or spatulate, the 
larger about 0.8 mm. long, sometimes with acute apex but mostly broadly rounded above and irregularly 
serrate often one third way down, enclosing 6-8 archegonia with few, slender paraphyses.’’ JPL 6$- 

“Type collected on face of rocky ledge, near Agee, Campbell Co., Tennessee, at 1300 ft. by A. J. Sharp, 
March 20, 1930.” 

“This species is nearest H. Targioniana oi but is a smMler pla# with perichaetial leaves not 
half as long and more serrate.” — 

The above is quoted from the original description. Mr. Sharp has sent the author sufficient material 
from the type locality for issue in N. Am. Musci PI. Suppl. No. 42. 

The discovery of this near relariye of^Asiatic; Species js o^.^ the most interesting of recent bryological 

discoveries in^ North y^nelicarT The Japanese Hypopterygium and the Hirnalayan ww 

on the West 'Coast are not so hard to 'understand as the- Asiatic Hcrpetineuruni in Georgia and 
Sharpii in Tennessee, so closely allied to Asiatic.iorxns. ~ 

Family METEORIACEAE. 

Plants slender to moderately robust; primary stemscreeping, flliform; secondary stems mostly pendent, 
mostly distantly and irregularly pinnate, in some cases almost regularly pinnate, complanate-foliate or 
with lea\’es equally spreading on ail sides; paraphyllia lacking; leaves mostly symmetric, short- to long- 
acuminate; costa mostly single and slender, seldom double or lacking; leaf cells prosenchyrnatous, looser at 
base, somewhat differentiated at basal angles. Mostly dioicous; archegonia! and antheridial buds mostly 
borne on the branches; seta smooth in our species; capsules mostly small and symmetric; stomata phanero- 
pore; peristome double, of the Neckera or Hypnum type; opercula mostly rostrate. 

Key TO Genera (of our N. American forms). 

1. Leaves squarrose-spreading, not papillose 
Leaves loosely spreading, papillose .... . . 

2. Leaves strongly auriculate . . 

Leaves not auriculate 

r. TRICHOLEPIS Kindb. Bot. Centralbl. 77 : 52. 1899. 

Papiilaria C. Muell. Oefv. K. Sv. Vet.-Ak. Forh. 4 : 34. 1876.’“ (not of Dulac. 1864). 

We have one species of this large tropical genus, practically all growing on trees. The leaves are cordate 
or auriculate at the decurrent subclasping base; costa single and slender; leaf cells with several minute 
papillae over the lumen; seta smooth; capsules exserted; cilia of inner peristome rudimentary or wanting; 
calyptra hairy. 

'* Papiilaria had been used three times before 1876 for genera not belonging to the Musci. Kindberg puts 
Trichole^.s in the Cryphaeaceae but still retains under family Pa pillar iaceae. He describes 

Tricholepis thus “Kapsel mit hervorragenden Stiele. Peristome doppeit. Huube behaart. Blatter (trockea) 
wcnig angedriickt.” “Founded on Neckera nigrescens SchmeitgrP 


j. Meieoriopsis. 
2 . 

1. Tricholepis. 

2. Barbella, 
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I. Tricholepis nigrescens (Sw.) n. comb. 

Pterigynandrum nigrescens Sw. FI. Ind. Occid. 3 : 1806. 

Neckera nigrescens Schwaegr. Suppl. 3 ^; pi. 244. 1828. 

Mekorium nigrescens Mitt. Journ. Linn. Soc. 12 : 441. 1869. 

Papillaria nigrescens (Sw.) Jaegr. & Sauerb. St. Gall. Nat. Gesell. 1874 - 187 S: 169. 

Plants in thin intertangled mats, the newer growth bright to yellowish green, the older darker, often 
almost black; stems creeping, reaching 10-15 length, sparingly divided, often regularly pinnately 

branching with short branches, which are usually I cm. or less in length, these branches often protiucing 
very short branchiets; leaves spreading when moist, erect-open to appressed when dry, close, somewhat 
plicate when dry, those of the stems triangular-ovate from a strongly cordate-auriculate base, narrowly 
acuminate, somewhat concave, =b 1.4 x i mm.; margins plane, more or less undulate, nearly entire or finely 
serrulate at base; costa slender, reaching the middle of the leaf or beyond; leaf cells in the region of the costa 
linear-flexuose, 6-7 ju wide, 5-8 :r, at the angles almost quadrate, the greater length of the cells seeming to 
diverge at an angle from the costa instead of running parallel to it, all, except some of the elongated cells 
near the costa, with 2 or more minute papillae on each side; branch leaves narrower, broadly ovate-lanceolate, 
less slenderly acuminate; perichaetial leaves few, about }4 the size of the branch leaves. Seta short dz, 6 
mm. long; capsule erect and symmetric; urn about 0.5 mm. long, short-oblong or ovoid; operciiiuin “sub- 
ulate’h* calyptra split on one side, bearing a few hairs; peristome double; teeth well developed, segments 
linear, shorter than the teeth, from a narrow basal membrane; spores rarely produced. Type locality, 
Jamaica. 

Illustrations :~Schwaegr, Suppl. 3 ^: pL 244; PL 63, 

Exsiccati: — Grout, N. Am. Musci PI. 229. 

Common on trees in peninsular Florida, occurs also in Louisiana. Much of the Florida material is 

Var. Donnelli (Aust.) n. comb. {Meteorium nigrescens var. Donnelli Aust. Muse. Appal. 533). This 
is apparently a habitat form, very easily recognized by the more slender branches, denuded of leaves except 
a small tuft at the very end. This is often mistaken for a sporophyte at first glance. 

2. BARBELLA (C. Muell.) Fleisch. Engler 8c Prantl (Ed. i) Musci, 828. 1906, 

Pilotrichella; section Parhelia C. Muell. Flora 82 : 464. 1896. 

In so far as our species are concerned this genus differs from the last chiefly in its leaves not cordate or 
auriculate and its narrowly linear leaf cells. Type species B. irichophora (Mont.) Fleisch, 

Barbella pendula (SuII.) Fleisch. L c., 1227. 1909. 

Meteorium pendulum Sulk Mosses U. S. 81. 1856. 

Plants yellowish green above, brown in the older parts, long filiform, fiexuous and pendent, sometimes 
reaching 15 cm, or more in length; leaves erect-open, those at the base of branches larger, narrowly lanceo- 
late, gradually and slenderly long filiform-acuminate, ±2 mm. long, subclasping and slightly decurrent; 
margins plane, serrulate; median leaf cells narrowly linear rh 6 wide, reaching 35-40 // in length, papillose 
dorsally at least with two or more minute papillae; alar short-rectangular to quadrate, all rather thick- 
walled; costa reaching the leaf middle. Probably dioicous; seta 2-3 mm. long; capsule ovoid, about 1 mm, 
long; operculum conic, obliquely short-rostrate; peristome teeth more or less open along the midtile line; 
segments a little shorter, from a low basal membrane. 

iLLusTRiVTiONS: — Sull. Icones Muse, pL 73; PL 62. 

On trees and bushes, western Louisiana. Also in the East Indies, Japan and China. 

3. METEORIOPSIS Fleisch. Muse. Archip. Ind. Ex.s. n. 235. 1902. 

Differs from our other genera of the family chiefly in the squarrose-spreading leaves and smooth leaf 

METEORIOPSIS patula (Sw., Hedw.) Broth. Engler & Prantl, Musci (Ed. i) 2 : 825. 1906. 

Eypnum patulum Hedw. Sp. Muse. 279. pL 7j. 1801. 

Plants light green, in loosely intertangled mats; stems creeping, long, reaching 15 cm. or more in length, 
more or less regularly pinnate with short (3-6 mm.) branches; stem leaves spreading to sqiiarrose, broadly 
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round-ovate, strongly contracted to the subclasping,: slightly decurrent base, rather abruptly acuminate; 
margins plane entire or minutely serrulate; costa very slender, reaching about to the leaf middle; median 
leaf ceils narrowly linear, about 6 ju wide, 6-io ; i; basal shorter and broader, with thicker walls and often 
colored; at basal angles a small group of more or less enlarged, subrectangular cells; branch leaves squarrose- 
spreading, broadly ovate, more shortly acuminate and more strongly serrate; perichaetial leaves ecostate, 
reaching to the base of the capsule. Capsule ovoid-cylindric, symmetric; operculum subulate-rostrate; 
peristome teeth narrow, segments narrow, as long as the teeth, from a narrow basal membrane; calyptra 
■somewhat hairy, PL s7, 

Collected by Dr. Small 'hn hammocks between Cutler and Longview Camps, Florida, Nov. 1903, no. 
1374." A specimen without data except that it was from Florida was sent me by B. D. Gilbert in 1904. 
Also found in the West Indies, Mexico and southwards into South America to the Amazon. 

Plants from Haiti, det. and distributed by Renauld,are scarcely pinnate, the stem leaves are very longly 
and slenderly acuminate, the acuminatlon as long as the body of the leaf and the margins serrate; the branch 
leaves are long-acuminate and sharply serrate. 

Family PTEROBRYACEAE. 

Secondary stems with leaves equally spreading, symmetric; costa single and well-developed to short 
and double or lacking; leaf cells prosenchymatous, mostly papillose in Pireella cymhifoUa^ looser at base. 
Mostly dioicous; seta smooth; capsule symmetric, immersed or exserted; stomata few, phaneropore; annu- 
lus lacking; peristome teeth normally developed or variously irregularly formed; inner peristome mostly 
rudimentary, segments lacking, short, or filiform, rarely keeled; opercula apiculate to short-rostrate. So far 
as our species are concerned the species might well be included in the Meteoriaceae, as capsules seem to be 
unknown. Both families are mostly tropical or subtropical and Brotherus' classification in the second 
edition of Engler & Prantl has been follow^ed and the family descriptions adapted from that work. The 
peristomes in both the genera occurring with us are veiy imperfect or peculiar, but peristomes are unknown 
in our. species. 

Key to Genera. 

Leaves squarrose-refiexed ..... J. Jaeger inopsis* 

Leaves erect-spreading . 2. Pireella. 

i. JAEGERINOFSIS Broth. Engler & Prantl, Musci (Ed. i) 2: 790. 1906. 

Plants moderately robust, growing in loose tufts; secondary stems erect, densely foliate; leaves squarrose- 
spreading^ concave, smooth; leaf cells linear; peristome simple, deeply inserted under the mouth, teeth short, 
blunt and Jointed, dorsal layer rough with rounded projections. Type species, J. Ulei C. Muell. 

JAEGERINOFSIS SQtJARROSA, E, G. B. Bryol. 21; 48. pi. 24. 1918. 

Plants bright green, glossy, climbing on trees; primary stems slender, decumbent and rooting, with 
small appressed bract-like leaves, which are only .5““i mm. long, lanceolate-acuminate, ecostate, and entire, 
or with a short faint costa; secondary stems stout, erect, red, simple and unbranchedj 1-2 cm. rarely 4-5, 
long, rarely tapering off into slender flagellate mnovations; leaves crowded, spreading, often with septate 
propaguia in their axils, i-S'-z mm. longx 1-1.33 mm. wide, rarely wider than long, broadly ovate or cor- 
date, carinate or concave; apex variable, acute or acuminate, serrulate, not subulate, often recurved; 
margins minutely and obscurely serrulate to base, each marginal cell ending in a small tooth; costa variable, 
single, and broadest at base, or forking at apex, or rarely double and short, usually extending to less than }4 
the length of the leaf, rarely ^4; basal cells largest, irregular and prorose; alar cells slightly diffei'ent, denser 
and yellow or brown with thick walls, median and apical cells narrowly linear-vermicular, 27-54 M long by 
2-4 }j. wide; all porose and smooth, Dioicous? only female plants known. Archegonia in small lateral buds 
about I mm. long, with acuminate, serrulate, ecostate leaves and few^ paraphyses. PI. 6$. 

Type locality: Sierra de las Yeguas, San Diego de los Banos, Pinar del Rio, Cuba, June 28, 1915. 
Type in herb. N. Y. Bot. Garden, co-type in herb. A. J. G. 

On trees. Conspicuous for the squarrose leaves; known only with female inflorescence. 

South Slope of Sierra de los Helechales, Banao Mts., Santa Clara, Bros. Leon and Clement, Aug. 1915. 
Also on Magnolias near Sanford, Florida, S. Rapp. 1917. 

Very closely related to Jagermopsis scariosum Liz. ivom Panama and perhaps identical, but the leaves 
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of “ Meteorium scarioszim Liz,'' from Panama are described as being shortly hicostate.'* Onr specimens from 
Cuba and Florida are rarely shortly bicostate or they may have the vein forking either at the base or the 
apex, but usually it is single and ending in the middle of the leaf. 

2. PIREELLA Cardot, Rev. Bryol. 4G; 17. 1913. 

Primary stems creeping; secondary stems 2-4 cm. long, unbranched below and covered with appresserl 
leaves, then thickly branched above with branches mostly in the same plane; lower appressed lea\'es oi the 
secondary stems ovate, and nearly entire; upper stem and branch leaves strongly costate; median leaf cells 
linear to oblong, alar often quadrate. Dioicous; capsules mostly immersed, erect and symmetric, ovoiib 
spheroidal; peristome double, the teeth mostly united in pairs at the top with the bases separate, witliout 
lamellae, smooth; inner peristome adherent to the teeth, consisting of a high thin hyaline membrane, which 
later disappears; operculum small, long-rostrate; calyptra hairy, becoming smooth when old; vegetative 
reproduction by means of brood bodies common. Growing almost exclusiv'ely on trees. Type species F, 


cmifolia (Card. & Herz.) Card, 

Key.- 

Secondary stems branching rather irregularly, not frondiform; lower leaves of secondary 

stems not auriculate / . cymbifolia. 

Secondary stems regularly and complanately branching above, simple below, frondiform; 

lower leaves of secondary stems auriculate 2. ludovkiae. 


I. PiREELLA CYMBIFOLIA (Sull.) Card. Rev, Bryol. 40: 17. 1913. 



Pilotrichum cymUfoliim SulL Mosses U. S. 81. 1856. 

Plants in rather straggling patches on trees and shrubs; secondary stems reaching 5 cm. or more in 
length, almost simple to irregularly and subpinnately branching; branches short, mostly 5~-io mm. long 
terete-foliate; leaves spirally 5-ranked (according to Sullivant), imbricate; lower leaves of secondary stems 
broadly oblong-lanceolate, very concave with flat apices, gradually short-acuminate, db 2 mm. x 0.5 nim., 
slightly narrowed to the insertion, subclasping and slightly decurrent hut not auriculate f nearly or quite entire; 
median leaf cells linear-flexuose, 4-5 x 30-40 u* basal shorter and broader, often colored, at basal angles a 
triangular patch of very small quadrate cells (12--20 on the margin), 6 /x wide; costa slender but nearly or 
quite percurrent; branch leaves smaller, more strongly concave, more or less papillose on the back with very 
hne papillae, serrulate in the upper half; perichaetial leaves much smaller, more slenderly acuminate, 
ecostate. Sporophyte unknown; apparently reproducing by the septate brood bodies found in clusters in 
the axils of the leaves. Type locality, Florida; also found in Alabama and Louisiana, 

Illustrations:— Sull. leones Muse. pi. 76; PL $6. 

Exsiccati:— Aust. Muse. Appal. Suppl. i, 531; R. & C. Muse. Am. Sept. 44. 

2. PiREELLA ludoviciae (C. Muell.) Card. L c. 

Neckera ludoviciae C. Muell. Flora 58: 92. 1875. 

Differs from the last in the almost regularly pinnate branching of the upper part of the secondary 
stems, producing a ffond-like form; lower leaves of the secondary stems ovate-triangular, strongly auriculate, 
abruptly long-acuminate; branch leaves with a longer and more slender acumination, nearly entire, little or 
not at all papillose. 

'‘Capsule elliptic-ovate, erect, tapering at the base, narrowed at the apex, solid, smooth, on a stout 
minutely roughened pedicel about 12 mm, long; annulus lacking, operculum convex or very sliort-rostellate; 
peristome teeth stout and imperfect, linear, hyaline, incurved; calyptra with erect hairs." (Austin, Hot. 
Gaz. 4: 161, 1879,) 

Austin, 1. c., states Mueller’s diagnosis was on depauperate specimens. 

On trees, Florida and Louisiana. 

Illustrations:— PL y/. 

Aust. 1 . c. 532; Cardot, 1. c. 78 (according to E. G. B.); Grout, N. Am. Muse. Pi. 227 (as 

Puotrtchella cymbtfoha). 

Tie atrthor thoroughly agrees with Mrs. Britton (Bryol. 7: 49. 1904) that this is a good species dis- 

P. cymw/o/m. ^ fact fairly well-developed plants can be determined at sight. The plants from 
the t ionda Keys and the Everglades and southern peninsular Florida seem to be mostlv P, cvmbifaiia, while 
those from the northern part of the state are mostly P. ludoviciae ' . » 
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Family LEUCODONTACEAE. 

Plants rather robust as a rule; primary stems creeping; secondary stems erect, horizontal or drooping, 
mostly terete-foliate with crowded appressed leaves, simple or branched; paraphyllia mostly lacking; 
leaves ovate to ovate-lanceolate, often plicate longitudinally, acute to acuminate, mostly entire or nearly so 
in our species; costa single, double or lacking; leaf cells thick- walled, short and rounded, smooth (except 
Leucodontopsis and Pseudocryphaea). Mostly dioicous; capsules erect and symmetric, ovoid to oblong- 
cylindric, mostly without stomata, immersed to long-exserted; inner peristome rudimentary or lackingj 
occasionally attached to the teeth ; teeth rarely with fine cross striae on the outer basal plates. 


Key TO Genera. 

1. Costa single..', 2. 

Costa double or lacking. 4. 

2. Leaf cells papillose ^ ...... ... , 2, Leucodontopsis, ' 

Leaf ceils not papillose (obscurely so In Pseudocryphaea) , 3. 

3. Costa percurreiit or nearly so; plants found only in Florida within our range, rare. 3. Pseudocryphaea. 

Costa ending well belov/ apex; plants of the northern U. S. . . 5. Leptodon. 

4. Leaf ceils papillose; plants of the West Coast 4. Pterogonium. 

Leaf ceils smooth; plants of the eastern U. S. and Canada . . , ..... ....... 5. 

5. Secondary stems little branched; calyptra smooth i. Leucodon, 

Secondary stems, freely and often pinnately branched; calyptra hairy, ..... 5. Leptodon. 


I. LEUCODON Schwaegr. Suppl. P: i. 1816. 

Main stems long, slender, creeping, almost filiform, with minute leaves and abundant rhizoids; second- 
ary stems numerous, suberect, horizontal or pendent and curved outwards from the substratum, usually 
julaceous and nearly simple; paraphyllia lacking; leaves of secondary stems many-ranked, concave, with 
margins recurved below, appressed when dry, spreading when moist, entire or slightly serrate at apex; leaf 
cells thick-walled, smooth, ieveral rows of basal-marginal cells roundish-quadrate, the lower median linear 
fusiform, gradually beconfeg shorter toward the apex, upper marginal short-oblong; basal often colored. 
Dioicous; calyptra smooth, cucullate, sometimes attached below the capsule by the connate base; capsules 
exserted or emergent, erect and symmetric, stomata lacking; peristome apparently simple but in some cases 
of two layers w'ith cell cavities between, rudimentary and scarcely apparent inner peristome often present. 


Type species L. sciuroides. 

■ Key." ' ■ 

1. Leaves ovate-elliptical, abruptly short acuminate, scarcely plicate when dry j. julaceus. 

Leaves ovate to ovate-lanceolate, gradually longer acuminate, plicate w'hen dry 2. 

2 . Secondary stems well developed, rarely with flagella; seta much shorter than the peri- 

chaetial leaves j. brachypus. 

Secondary stems usually less developed, shorter and usually bearing numerous flagella ; 

seta much longer than the perichaetial leaves. 2. sciuroides. 


^ I. Leucodon BRACHYPUS Brid. BryoL Univ, 2: 211, 1827, 

Plants in rather loose tufts or patches on trunks of trees, rather dark green above, brown below; sec- 
ondary stems 5-6 cm. long, sparingly divided or branched, usually drooping and outwardly curved: leaves 
1. 6-2 mm. long, plicate when dry, more or less secund, especially on the outward curve of secondary stems, 
ovate to ovate-lanceolate, sharply acute to short-acuminate, often slightly serrulate near apex, ecostate; 
leaf cells as described for the genus, the median with lumen about 5“6 ^ wide, 3-5 : i, walls a little thinner 
than width of the lumen; perichaetial leaves loosely appressed-sheathing, longer than the seta. Seta 3-4 
mm. long; capsule oblong-ovoid, urn 1.5-2 mm. long, chestnut-colored, small-mouthed; operculum conic- 
I rostrate; peristome teeth somewhat irregular, papillose, often bifid at apex; spores in late autumn or winter. 

Type from North America. 

IixusTRATioNs: — Sull. IcoHcs Musc. pi. 70; M. H. M./, 212 & 21^. (in/. 212 e represents median and d 
wdfan Jennings, Mosses Western Pennsylvania. j&L 31. 
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Exsiccati: — Suil. Muse. Allegh. 86; Sull. & Lesq. Muse. Bor. Am. (Ed. i) 232, (Ed. 2) 351; Aust. 
Muse. Appal. 261 and 260 (as L, julaceus) . (See Mrs. Britton in Bryol. 21 : 32) ; Grout, Ei . Am. M uscu 1 1 . 301 . 

On trees and occasionally on rocks, in w#ds in cool elevated regions; northeastern b. b. and eastern 
Canada, south to Georgia, west to Kansas; frequent, but mostly sterile. Occasionally with branches biper- 
ing into long slender, more or less hooked tips and bearing small leaves. (V^ar, fiagellatus E. G. B, Aieni. 
Torn Bot. Club 4: 190. 1894.) 

2. Leucodon sciuroides (L., Hedw.) Schwaegr. Suppl. i. 1816. 

Fissidens sciuroides Hedw. Sp. Muse. 161. 1801. 

Differs from L, brachypus in its smaller size (with few exceptions in N. America) ; secondary stems rarely 
over 3, cm. long, frequently producing such large numbers of flagelliforni branches near the top as to give 
the plants a deformed appearance; leaves rarely secund, very strongly plicate whether %uei or dry, longly and 
slenderly acuminate, entire (with rare exceptions). Capsules long exserted on a seta about 8™ to mm. long, 
rather longer than in our other species, urn 2.5-3 mm. peristome teeth often widely split along the 
median line, with cell cavities between the inner and outer plates, rudiments of inner peristome present as a 
narrow membrane not reaching the height of the mouth of the capsule; spores in spring, but the author has 
never seen sporophytes on N. American plants. Type locality European. 

Illustrations -.“Bry. Eur. pL M. H. M./. 212; Limpricht, Laubm. 2: 685. /. 330; PL 66, 

Exsiccati :-”Grout, N. Am. Muse. Pi. 81. ^ _ 

On rocks and trunks of trees in cool woods, Southeastern Canada, northern New England, Ontario, 
Pennsylvania, west to Michigan and Iowa. 

Both Cardot and Dixon have pronounced our American plant to be sciuroides, though Dixon considered 
the specimens sent to him as worthy of varietal rank. However, our material differs so greatly that it would 
be difficult to describe it as a variety. 

As a rule the median cells of the upper % of the leaf are consistently longer than those of L. brachypus, 
but this is not always the case and occasional specimens are impossible to place with certainty. 


3. Leucodon julaceus (Hedw.) Sull Muse. Allegh. 87. 1846 Sc leones Muse. no. pL 6g, 1864. 
Pterigynandrnht julaceum Hedw. Stirp. Crypt. 4: 51. pL 6 q, 1793 and Sp. Muse. 81. x8or. 

Strongly resembling L. brachypus but with shorter secondary stems which are ierete-foliate, julaceous 
when dry, often stoloniferous at the tips; leaves crowded, closely appressed-irabricate when dry, not at all 
secund, scarcely plicate, ovate-elliptical, rather abruptly short-acuminate, ±1.5 mm. long, very concave 
with refiexed margins except at apex where they are often incurved, serrulate, mammillose roughened 
at the back of the apex; upper median leaf cells with a rather wider lumen than the other two species. Cap‘ 
sule exserted, the perichaeiial leaves scarcely reaching its base; capsule and peristome about as in L, brachypus; 
spores late fall to winter. Type locality N. Am. (Pennsylvania). The Dillenian specimens were from Penn- 
sylvania and Virginia. 

Illustrations: — Sull. 1. c.; M. H. M. 1. c,; Jennings, Mosses W. Pa. pi, 32, 

Exsiccati: — Sull Muse. Allegh. 87; Drumm. Muse. Am. S. States 91 (as Pterogonium)', Sull & Lesq. 
Muse. Bor. Am. (Ed. i) 231, (Ed. 2) 350; Aust. Muse. Appal. 258, 259; Grout, N. Am. Muse. PI. 34; R. & 
C. Muse. Am. Sept. 80 8c 80b. 

On trees in woods, often mixed with other mosses. Southern New England, southern Ontario, 
west to Minnesota, south to the Gulf, mostly east of the Mississippi; Oklahoma, Texas, more abundant 
in the Southern States and fruiting freely. 

While the dry leaves are slightly wrinkled, when moist they are free from plications; this and the sfiorter 
ovate leaves, nearly always somewhat roughened at the back of the apex, make this species easy to distin- 
guish even when sterile. 

Forma flagelliferus Grout, Bryol. 26: 30. 1923. 

Plants producing numerous long slender flagella bearing small lanceolate leaves which are longly and 
slenderly acuminate, leaf cells more elongated and with thinner wails. Winston-Salem, North Carolina, 
P. 0. Schallert, Type in herb. A. J. G.* This is not the stoloniferous form mentioned in Bryol 21: 32, 

The slender flagella several mm. long are very different in appearance from those of L. sciuroides. The 
lower leaves approach normal, growing progressively narrower toward the ends of the flagella. 


*See Habrodon. 
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2. LEUCODONTOPSIS R. & C. Bull. Soc. Roy. Bot. Belg. 32 : (i). 177. 1893. 

by typographicai error.) 

A small genus of 4 tropical or subtropical species whose position is uncertain, as none have ever been 
found with sporophytes. We have one species, the type species. 

Leucodontopsis floridana (Aust.) E. G, B. Bryol. 15 : 28. 1912. 

Neckera {Pilotrichum?) floridana Kmt.’Bot^ GQ.z. i$2. 1879. 

Leucodoniopsis plicata R. & C. 1 . c. 

Pilotrichella floridana “R.. Sc C.Kev,P>tYo\, 2^1 11. 

Plants in loose tufts, light green; primary stems creeping, with small ecostate slenderly acuminate 
leaves; secondary stems erect or pendent, short, 1--2 cm. long, reminding one of small forms oi Pireella cymhi- 
/o/m (except that the leaves are evenly distributed, not in rows), simple or sparingly branched; leaves 
loosely imbricate and somewhat irregularly wrinkled when dry, erect-open when moist, oblong-lanceoiate, 
very slightly decurrent, ~b 1.5 mm. long, concave with margins revolute almost to the apex, slightly serru- 
late at apex; costa simple, slender, extending a^ut to the leaf_ middle; median leaf cells linear- flexuose, 
about 6 }JL wide, 6--12 : i, papillose on both faces with one or two low papillae over the lumen; at basal angles 
a large group of rounded-quadrate to transversely elongated minute cells reaching nearly half-way to the 
costa; other basal ceils short, thick-wailed and colored; reproducing by septate brood foodies borne in the 
axils of the leaves. Type locality Caloosa, Florida. Collected also at Grassy Key (Small) and cypress 
swamp near Sarasota- Arcadia road (Grout), also in the West Indies and Costa Rica. 

Illustrations :--*Bryol. 1 . c.>L 27; Pi. 

3. PSEUDOCRYPHAEA E. G. B. Bull. Torr. Bot. Club. 32 : 261. 1905.’*' 

■ A monotypic, genus. " 

Pseudocryphaea flagellifera (Brid.) E. G. B. L c. 

Piloiriclitm jlagclliferuni Brid. Bryol. Univ. 2: 259. 1827. “ 

ZeRCodow Mitt. Journ. Linn. Soc. 12: 409. 1869. 

Plants in rather loose tufts; secondary stems simple below, freely branched above, somewhat dendroid 
in appearance, with branches reaching 5 cm. or more in length, often with numerous slender fiagelliform 
branchlets; median leaves appressed-imbricate when dry, ovate to ovate-lanceolate, concave, slightly de- 
current, broadly short-acuminate, ±1.5 mm. long, sometimes obscurely papillose at back above; margins 
plane, serrulate above; costa slender, nearly or quite percurrent; median leaf cells in Florida plants, longer and 
narrower than figured, linear-rhoniboidal, about 9 ju wide, 5-8 : i, shorter towards the apex; basal thicker- 
wallcd, colored and porose; at basal angles a triangular patch of small quadrate to oblong cells with rounded 
lumen, reaching nearly to the costa. Capsule ovoid, exserted on a long slender yellow seta, brownish, erect; 
peristome unknown. Type locality. West Indies. 

Illustrations: — Engler & PrantI, Musci (Ed. 2) 2: /. 502; PL 6s ^ 

Collected at 5 stations in Florida; also in Central and South America. 

4. PTEROGONIUM [Sw.] Bry. Eur. fasc. 46-47. pL 461, 1851. 

Pterogonium Sw. Disp. Syst. Muse. Frond. Suec. 26, 1799. 

A monotypic genus of Europe and the west coast of North America. 

Pterogonium gracile (L., Hedw.) Bry. Eur. 1 . c.; also Sw. 1 . c. 

^^PUrigynmtiftm Sp. Mnsc., 80. "'mSoi, " ^ 

Grimmia ornithopodioides Web. & Mohr, Bot. Taschenb. 148. 1807. 

Plants olive green to brownish, in wide rather loose patches; secondai'y stems slender, usually un- 
branched below, 2-5 cm. high, with numerous clustered branches above, often giving the plants a dendroid 
appearance; branches curved to one side, slender, julaceous when dry with closely imbricated leaves, obtuse 

* See citation for complete synonymy. 
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or elongated and flagelliform; leaves of upper stem and branches ovate, acute to acuminate, decurrenl, 
about 1.5 mm. long, 2:1, sharply or even doubly serrate above, concave, excavate at base, papillose above 
at back by projecting cell angles; costafaint and short or lacking; leaf cells thick-walled^ irregularly rhorn!.>oidal 
to oblong at apex, ± 9 m wide, 3-4 : i ; median basal elongated, 4-8 : i ; a large area of basal-marginal cells, 
rounded-quadrate, gradually elongating and merging into the median; leaves ol the shorter branches 
smaller with shorter rounded leaf-cells. Dioicous; seta 10-15 mm, long; capsule erect and s^’inmetrie or 
nearly so, oblong-cylindric, urn 2.5-3 mm. long; operculum conic; annulus large; calyptra cucullate, bearing 
a few hairs; peristome double, teeth cross-striate with papillae, papillose above; segments short and slender 
from a narrow basal membrane; spores in autumn. Type locality European. 

Illustrations: — Br>^ Eur. pL 467; Limpricht, Laubm, Z: 782,/. 345; PL 70: 

Exsiccati: — Suli. & Lesq. Muse. Bor. Am. (Ed. 2) 349; R. & C. Muse. Am. Sept. 316 (as var. cmiform- 
cum). 

On rocks and bark of trees; California to Oregon east to Ontario. Common in California. 

4. LEPTODON Mohr. Obs. Bot. 27. 1803. 

Lindb. Ofv. K. Vet.-Ak. Forh. 19: 605. 1863. 

Secondary stems numerous, usually erect, densely foliate, sparingly to pinnately branched; leaves 
appressed-imbricate when dry, erect-open when moist, ovate to oblong, short-acuminate; costa lacking, 
short and double or single and well developed; median leaf cells smooth, elliptical to oblong-rhornboidal, 
the marginal short and rounded. Autoicous in all our species; capsule immersed, exserted or emergent, 
ovoid to oblong, without stomata; peristome teeth iinear-lanceolate, well developed; inner peristome rudi- 
mentary or lacking; annulus very narrow or lacking; calyptra cucullate, more or less haii*y. Type species 
L. trichomitrion. 

Key. 

I. Median leaf cells (except close to costa) not more than 2 : i ; costa single and strong, 
reaching the middle of the leaf or beyond; seta longer than the perichaetial 


leaves 2. ohioensis. 

Median leaf ceils more than 2 : i ; costa various, or lacking; seta shorter to longer 

than the perichaetial leaves. 2. 

2. Basal marginal cells quadrate to transversely elongated 3. 

Basal marginal cells (except 3-4 at insertion) much longer than broad j. nitidus. 

3. Perichaetial leaves longer than the seta; capsule exserted i. lncIiomitrio?t. 

Perichaetial leaves shorter than the seta xa. var. floridanus. 

Perichaetial leaves reaching nearly or quite to mouth of capsule ib. var. winter sus. 


In the simple peristome and leaf structure this genus seems closer to the Leucodontaceac than to the 
Cryphaeaceae. 

Lindberg, 1. c. proposed Forsstroemia (type F. trichomitria) to take the place of Lasia P. B. Prodr, 25 
& 72. 1805, as that was preoccupied, overlooking the fact that Mohr had, in 1803, established Lepiodon, 

based on Pterigynandrumi richomitrion Hedw. & P. suhcapillatum Pledw, [Homaloiheciclla suhcapillata 
(Hedw,) Cardot] and 9 other species. 

Lindberg, Journ. Linn. Soc. 13: 71. 1872, admits this but refuses L. Smlihii Mohr a place in the genus. 
It seems to the author that from point of intention as indicated by Mohr's publication, L. trichomitrion 
has a better claim to be the type of Leptodon than has L. Smithii^ which Mohr certainly did not consider 
the type of his genus Leptodon. 

I. Leptodon trichomitrion (Hedw.) Mohr. 1. c. 

Forsstroemia trichomitria (Hedw.) Lindb. 1. c. 

Pterigynandrwn trichomitrion Hedw. Sp. Muse. 82. pi. 16. 1801. 

Plants dark- to yellowish-green, growing in rather wide loose tufts; secondar>’' stems freely and sub- 
pinnately branched, densely foliate; sometimes with flagellate branchlets, leaves of secondary stems some- 
what plicate when dry, concave with reflexed borders, ovate to ovate-lanceolate, 1.5-2 mm. long, rather 
abruptly short-acuminate to merely acute, entire or nearly so, slightly decurrent; costa rather thin and reach- 
ing the leaf middle^ short and double or almost wanting, sometimes all these variations on the same plant; median 
leaf cells oblong-fusiform ± 8 x 30 /i, median basal 45-50 /x long, upper marginal and apical oval, oblong 
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or rhomboidal, 2-3 : i, a large area of the basal-marginal cells very small and rounded-quadrate; branch 
leaves smaller, often serrulate at apex* perichaetial leaves slenderly acuminate, sheathing, as long as the seta 
or usually a little longer; capsule ovoid-cylindric to oblong-oyoid, urn about 1.5 mm. long; operculum 
rostrate, not quite the length of the capsule; peristonie teeth lance-linear, very slender at the tips, some- 
times perforate along the median line; inner peristome a membrane usually more or less torn and adhering 
to the teeth; calpytra cucullate, reaching well below the capsule middle, bearing a few long hairs; spores late 
autumn to winter. Type locality, eastern North America, 

lLimsTRATiONS:----Sull. leones Muse. 71; ^ ^ 

Exsiccati:-- Sull. & Lesq. Muse. Bor. Am. (Ed. i) 233, (Ed. 2) 352; Aust. Muse. Appal. 254; Grout, N, 
Am. Muse. PL 123, 321 ; Sull. Muse. Allegh, 88; Drumm. Muse. Am. 78, S. States 92. 

On trees and rocks in cool woods, New England to Ontario and south to the Gulf States. Frequent and 
fruiting freely. 

In xerophytic forms growing on I'ocks the leaves are sometimes broadly ovate with smaller cells, es- 
pecially along the upper margin. 

In view of the wide variations the following forms can scarcely be considered of more than varietal rank. 
The description in M. H. M. and indeed other available descriptions are more or less misleading and the fact 
that Muse. Bor, Am. (Ed. i) 235, issued as Leptodon oMoensis is badly mixed with this species has increased 
the confusion.' 

Var. iMMERsus (Sull.) Lesq, & James Manual, 278. 1884. 

Leptodon immersus SuIL & Lesq. Muse. Bor. Am. (Ed. i) 234. 1856. 

Capsules immersed; perichaetial leaves reaching at least to the mouth of the urn, much less slenderly 
acuminate asanule. 

ExsiccATir—Sull. & Lesq. L c.; Austin, Muse. Appal. Suppl. 527; Grout, N. Am. Muse. PL 226. 

Frequent in Georgia and Florida and probably in all the Gulf States. 

' ■Var.'FLORiDANUs (Lindb.) n. comb., ■ , ■ 

Leptodon floridanus Lindb. Krit. Gransk. Moss. Dill. 53. 1883. 

Plants mostly smaller; seta longer than the perichaetial leaves. 

Occasional in peninsular Florida. 

A series could be arranged with the capsules entirely immersed in the first specimen and gradually 
emergent to the fully exserted form. Without the sporophytes I do not think one could distinguish the 
species from the varieties. The description of the leaves in the Lesq. & James Manual states that the leaves 
in L. floridanus are “broader and ovate.” On the contrary I find the leaves of specimens with the fully 
exserted capsules narrower than the average. I also find the narrowly ovate-lanceolate and broadly ovate 
leaves ■ in the northe,rn ■ forms.'' ■ 

Also the capsules in the floridanus are not smaller than is frequent in the species and porose basal 
cells .are also frequent in the older leaves of the species. 

The var. irriguus Renaiild, Lesq. & James Manual, 278, 1884 is apparently only a form from a wet 
habitat, though type specimens have not been seen. 

2. Leptodon ohioensis SuIL Muse. Allegh. 89. 1846. 

Smaller, more slender and darker colored than the last, little bi*anched; leaves closely appressed- 
imbricate when dry, not plicate, ovate to ovate-lanceolate, acute to short-acuminate, concave with margins 
slightly refiexed, ±1.2 mm. long, slightly decurrent, entire or margins slightly uneven near apex; costa 
strong^ extending beyond the leaf middle and strongly protruding on the dorsal side of leaf; leaf cells often slightly 
papillose dorsally, rounded-oval in the median portion of leaf, thick-walied, about 6 u wide, i.5“2.5 :i, 
slightly elongated ati nsertion; marginal cells rounded-quadrate below, short oval above. Capsule and 
peristome much as in the last, but the perichaetial leaves somewhat shorter than the seta. Type locality, 
Ohio (Sullivant). 

Illustrations: — SuIL leones Muse. pi. 72; PI. 68. 

Exsiccati: — SuIL L c.; SuH, 8c Lesq. Muse. Bor, Am. (Ed. i) 235, (Ed. 2) 354. 

On trees in deep woods, central Ohio. Apparently rare and reported from the vicinity of the type 
locality only. SiilL & Lesq, no. 233, in my set at least, is badly mixed with the last, also (Ed. 2) 354. 
This has apparently led to much confusion. Except that they are somewhat larger, the leaves of this species 
are surprisingly like those of Cryphaeaglomerata. 
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Leptodon nitidus Sull. leones Muse. SuppL So, pi. 6o, 1874. 

Plants 3;-eliowish green, glossy; secondary stems erect or curved, 3-6 cm. long, irregular!}' fjraiirhed, 
with branches short, slender and densely foliate; leaves erect-imbricate, broadly oblong^ovate, actito to 
short-acuminate, concave, db 1.2 mm. long, decurrent and subaurieulate at base, entire or subserriilate near 
apex; costa simple, vanishing before the leaf middle, or double or forking and much fainter, honietimes 
lacking; leaf cells smooth, the median elongated-rhomboidal to oblong-linear, ± 8 m wide, 3 -6 : i; apical 
short-rhomboidal,* 2 : i; a few {2~S marginal) short-rectangular at the subaurieulate basal angles; peri- 
chaetial leaves broadly ovate or Ungulate, acute, ecostate, the upper reaching beyonrl the moutli of the urn. 
Monoicous; capsule immersed on a very short seta, ovoid-globose, urn with a dark colored mouth; operculum 
broadly conical, apiculate; peristome simple, teeth linear-ianceolate, very brittle. 

Type locality on elms in a swamp (now cleared) near Belleville, Ontario (Macoun). The only known 
locality. 

Illustrations: — SulL 1. c.; Ph <5^, 

CRYPHAEACEAE. 

Main stems creeping, stoloniform; secondary stems erect or ascending, often with axillary paraphyllia, 
variously branched; leaves close, sjmimetrically arranged on all sides of the secondary stems and branches, 
imbricate when dry, more or less spreading when moist, concave, mostly not plicate, ovate to ovate-kinceo- 
late, often papillose dorsally; costa single, usually well developed; leaf cells mostly thick-walled with an oval 
or narrowly elliptical lumen; at the basal margins many subquadrate rounded cells; median basal usually 
more elongated. Autoicous; seta usually very short and capsule often immersed; capsule erect and sym- 
metric; peristome double, the teeth 16, well developed; segments narrowly linear to lanceolate from a very 
low basal membrane, rarely lacking; calyptra conical or bell-shaped, small, mox'e or less roughened to hairy, 
in our species. 

In many cases scarcely to be distinguished from the Leucodontaceae except for the double peristome. 
The leaves of Leptodon ohioensis are scarcely to be distinguished from some forms of Cryphaea glonieraia and 
it is probable that that species should be put in a different genus and transferred to this family. Our species 


are mostly found on trees, rarely on rocks. 

. Key. 

1. Capsule immersed; calyptra conical; paraphyllia lacking i, 'CrypMm, 

Capsule emergent or exserted; calyptra cucullate. 2. 

2. Paraphyllia lacking; seta much longer than perichaetial leaves, 2, Antitrichia, 

Paraphyllia present; seta about the length of perichaetial leaves or a little longer .... 3. 

3. Leaves smooth at back 4. Ahia. 

Leaves sharply papillose on the back above. ........... . . . . . . . . . ......... j. Dendroahla, 


1. CRYPHAEA Mohr, in Web. Tab. Synop, Muse. 1813. 

Leaves mostly broadly ovate, acute to short-acuminate, entire or slightly serrulate above; leaf cells 
small, rounded, very thick walled, isodiametric to 2 : r, papillose at back; costa strong, reaching at least to 
the leaf middle, projecting at back; upper perichaetial leaves more or less obtuse, tipped by the strong excur- 
rent, more or less roughened costa (except C, Rwuemlii); the lower more gradually long armnixiate w ith the 
costa excurrent; capsules mostly ovoid; peristome double, teeth usually papillose; segments narrowly' 
linear; cilia lacking. Type species, C. teromal/a Mohr. 


:"v\, ■ Key. ■ 

1. Leaves rounded-obtuse; peristome single.-, j. Eavendn. 

Leaves acute to acuminate; peristome double. 2. 

2, Costa ending in or near leaf apex 2. nervosa. 

Costa ending near leaf middle 1. glomernia. 


* Much shorter than figured by Sullivant. Type studied by courtesy of New York Botanical Garden. 
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i» Cr^fhaea glomerata Schimp., Sull. in Musd Hespat. U. S. 56. 1856 and Bry. Eur. Fasc. 44-45. 

1850. (name only). 

Cryphaea fiUfmmis SuIL Muse. Allegh, 81. 1846 (not of Hedw.). 

Cryphaea pmiula Lesq. and James. Proc. Am. Acad. Sci. 14 : 138. 1879. 

Plants In thin loose mats, light green above, brownish below; secondary stems sparingly divided, httle 
branched, slender, sometimes with slender branchlets having narrow slenderly acuminate leaves; leaves 
closely imbricated when dry, julaceous, ovate to ovate-elliptical, acute to short-acuminate, concave, zb i 
mm. long; margins slightly recurved below, entire or slightly serrulate at apex; costa strong, reaching at least 
the leaf middle, projecting on the dorsal side; leaf cells as described for the genus, only those in the median 
basal as long as figured, the median subcircular to oval, =b 7 wide, the lumen 4-5 wide; perichaetiai 
leaves scarious, as long as the capsule or longer, the outer gradually long-acuminate by the strong excurrent 
costa, the inner broadly obtuse with the costa excurrent into a longer or shorter point, more or less roughened, 
leaf ceils linear-rhomboidal in the lower half, without chlorophyll. Seta exceedingly short, scarcely apparent; 
calyptra conical, little longer than the operculum, smooth or rough, entire or split when old, deciduous with 
the operculum; capsule short-oblong to ovoid, urn =b i mm. long, operculum conic; annulus large; peristome 
teeth slender, papillose; segments much shorter, very narrowly linear and hard to demonstrate; spores in 
spring. Type locality. New Orleans. 

Illustrations: — SuIL leones Muse. df; p/. dy. 

Exsiccati: — Drumm. Muse. Am. S. States, 99 (as Daltonia heteromalla var.); Sull, Muse. Allegh. 81; 
Sull. & Lesq. Muse. Bor. Am. (Ed. i) 230, (Ed. 2) 347; Aust. Muse. Appal. 253 and Suppl. 526 (as C. pendula 
Lesq. ined.); Grout, N. Am. Muse. PL 32, and Musci Perfecti 218 in part. 

Austin’s 526 is apparently one^of the type forms of C. pendula SLnd neither in this or the descriptions can 
I find any characters to separate C. pendula, except "perichaetial leaves with a short acumen, the solid costa 
vanishing at or below the apex.” This is not true of Austin’s plants and the variations of this species are 
greater than indicated in any previous literature. 

On trees and shrubs, Gulf States, north to Connecticut; west to Texas; frequent and fruiting freely, but 
usually occurring in small quantities. Rare west of the Mississippi. 

Var. scabra n. var. 

Leaves less closely imbricate, 1.2-1.5 mm. long, subclasping, strongly excavate and almost auriculate 
at base; perichaetial leaves not scariose, the upper less obtusely narrowed to the long (0.5-0.7 mm. long) 
very rough excurrent costa which is rough some distance below leaf apex. Capsules often at the end of stem 
or branch and relatively inconspicuous. Type from branches of shrubs, Deep Lake, Florida Everglades, 
March 41, 1931, Grout & McFarlin no. X“. PI, 63. 

If it were not for the variations in the direction of the above noted characters in the considerable 
range of specimens studied, this would be considered a new species. Its field appearance is very different 
from the species. Grout, Musci Perfect! 218 in part; this is co-type and easily distinguished with a lens by 
the perichaetial leaves the same color as the others and with hair-like points. 

2. Cryphaea nervosa (Hook. & Wils.) Bry. Eur. 1 . c. 

Daltonia nervosa Hook. & Wils. in Drumm. Muse. Am. S. States 100, 1841. 

Closely resembling the last, differing in the less crowded leaves, narrower, ovate-lanceolate to lanceo- 
late, longer acuminate, i mm. long; median cells along the costa linear below, oblong above; costa 
ascending to near or into the apex; papillose-roughened at back; perichaetial leaves very rough above with 
large papillae, gradually slenderly acuminate, the inner finely serrulate above. Capsule shorter and rela- 
tively broader, with a ring of dark colored cells around the mouth; annulus of a single row of cells. Type 
locality near New Orleans. 

Illustrations: — Sull. leones Muse. pL 68; PL d/. 

Exsiccati:— Drumm. 1 . c. 

Described from Drummond’s 100 by courtesy of the New York Botanical Garden. 

On trees and shrubs, rare; Gulf States; S. Carolina. 

3. Cryphaea Ravenelii Aust. Bot. Gaz, 2: 89, 1877. 

Forsstroemia Ravenelii Klndb. Bryin. Eur, & N. Am. 7. 1897. 

Plants dirty green; secondary stems short, 2-3 cm. long, julaceous, nearly simple; leaves imbricate- 
appressed when dry, oblong-ovate to ovate, rounded-obtuse at apex, ±1.2 mm. long, very concave, spoon- 
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shaped, with entire margins slightly reflexed below; costa stout, extending the length of the leaf; leaf cells 
very dense and thick-walled, papillose at back, 6 /i wide, nearly uniform throughout except at median leaf base, 
circular to short-oval, transversely elongated at basal angles; median basal linear to oblong, often colored at 
insertion; perichaetial leaves thin and pale, the inner abruptly short-acuminate by the excurrent costa which 
may be thin and vanishing in places or extending through the whole leaf. Capsule immersed, urn about 1.2 
mm. long, with a bright red border around the mouth, ovoid to oblong-ovoid; operculum conic; peristome 
single, apparently of 8 perforate teeth hut in reality of 16 slender teeth more or less united in pairs, about 0.7 mm, 
long, with very few articulations, irregularly roughened and lighter colored than the mouth of the capsule. 

Described from the type collection at Rome, Georgia, by Ravenel, 1874, courtesy of the New York 
Botanical Garden. PI. 63. 

A beautiful and distinct species, noteworthy for its single peristome. Apparently very rare. No other 
collections found. 

2. ANTITRICHIA Brid. Muse. Recent. Suppl. 4 ; 136. 1819. 

Secondary stems usually long, procumbent or pendent, simple or divided, densely foliate, irregularly 
to subpinnately branched; para phy Ilia lacking; central stand rudimentary or lacking; leaves appressed- 
imbricate when dry, occasionally somewhat secund, cordate-ovate to ovate-lanceolate, rather abruptly 
acuminate, lower margins revolute; costa strong, ending below the apex, sometimes with one or two short, 
supplementary costae at base; leaf cells thick-walled and porose, in the basal angles rounded-quadrate 
to elliptical cells reach nearly to the costa and well up the margin; median cells with a linear lumen. 
Dioicous; capsule exserted on a seta 5--12 mm. long; oblong-ovoid to cylindric, erect and symmetric; 
calyptra smooth, naked, cucullate; annulus present; peristome double, without cilia, and segments poorly 


developed. Type species, A. curtipendula. 

' ' ' Key. , ■ ■ ■ ■ 

Leaves with supplementary costae; capsule 2-2.5 : i.. i. curtipendula. 

Leaves without supplementary costae; capsule 3-5 ; i 2. californica. 


I. Antitrichia CURTIPENDULA (Hedw.) Brid. 1 . c, 

Neckera curtipendula Hedw.Sp. Muse. 20(). iSoi. 

Plants large, in large loosely tangled mats, yellowish green in the tips, brown below; secondary stems 
10-20 cm. long, densely foliate; leaves loosely imbricated, often subsecund, decurrent, ovate to broadly 
ovate-lanceolate, rather gradually long-acuminate, 2-3 mm. long, concave and usually somewhat plicate 
when dry; margins strongly revolute below, sharply dentate-serrate above with long^ of ten reflexed teeth mp^cmlly 
at apex; costa strong, often divided at base, vanishing below apex; median leaf cells oblong-linear, about 
6 u wide, 3~5 : i, basal angular cells as described above; perichaetial leaves sheathing, the inner abruptly 
filiform-acuminate, nearly ecostate. Seta 5-15 mm. long, more or less flexuous; capsule symmetric, oblong- 
ovoid, ± 3 mm. long; operculum conic-rostrate, the length of the urn; inner peristome without basal 
membrane, segments nearly as long as teeth, filiform, fragile; spores in spring. Type locality Giessen 
(Dillenius). 

Illustrations: — Bry. Eur. pL 46Q; Dixon & Jameson, Handb. British Mosses (Ed. 3) pL 30A; PL 70. 

Exsiccati:— Suil. & Lesq. Muse. Bor. Am. (Ed. i) 236, (Ed. 2) 355; R. & C. Muse. Am. Sept. 315. 

On shaded trees and rocks; mountains of North Carolina, Lake Superior region and the West Coast of 
N. America from Alaska to California. The West Coast plants are mainly the variety. 

Even in Europe the species varies widely, some forms stout with stems and the few branches stout, 
julaceous and blunt; others more slender and freely branched, with branches slender and tapering and the 
leaves somewhat secund. 

Var. GIGANTEA SulL & Lesq. Muse. Bor. Am. (Ed. 2) 356. 

Plants larger; branching sometimes regularly but distantly pinnate, much as in 'Rkytidmdelphus tri- 
guetrus, branches sometimes very slender at end; leaves often loosely imbricate and strongly secund; leaves 
of secondary stems often slightly serrate or nearly entire at apex; costa with 3-5 branches; branch leaves 
dentate-serrate as in the species; capsule longer and narrower as a rule. Any of these characters is variable, 
some may be like the species while the others are those of the variety. 

Exsiccati:— Grout, N. Am. Muse. PL 67, 228. 


DENDROALSIA 


225 


2. ’*‘Antitrichia CAJLIFORNICA SulL Trans. Am. Phil. Soc. 13 : ii. 1863. 

* toel/a Kindb. Bull. Torn Bot. Club, 17 : 275. 1890. 

Antiirichia cur tipendula Sully 4:1 1856. 

Secondary stems shorter, 5-10 cm. long, appearing more slender than the last by reason of the nearly or 
quite julaceous slender branches and the non-secund’ leaves;! branching often almost regularly pinnate 
with short, subequal branches, 5-15 mm. long; stem leaves as a rule much less strongly toothed above, but 
branch leaves as in the last; costa very wide and stout at base but seldom branched, usually reaching 
farther up into the apex; median leaf cells shorter, about 15 ju long with very thick walls and a linear-flexuose 
lumen in old leaves, in younger leaves with a thinner wall and an oval lumen as shown in Sullivant’s plate. 
Capsules cylindric to oblong-cylindric, urn reaching 3.5 mm. long and narrower: annulus apparently lacking; 
peristome teeth strongly papillose throughout, segments very short and fragile as figured, sometimes par- 
tially adherent to the teeth; spores rough, 15-20 /z, ripening in early spring. Type from California. 

Illustrations: — Sull. leones Muse. SuppL pi. S9> ^4' 

Exsiccati: — Sull. & Lesq. Muse. Bor. Am. (Ed. 2) 357; Grout, N. Am. Muse. PL 166; Allen, Mosses 
Cascade Mts, 87 ; Baker, Pacific Coast Bryophytes 293. 

On rocks soil and trees; Los Angeles Co., California, to British Columbia, east to Colorado. 

The capsules of this species are narrower rather than very much longer than those of the preceding. 
The stem leaves of var, gigantea are often as slightly serrulate as those of A. calif ornica hut in sterile speci- 
mens the habit and short leaf cells of A. calif ornica ■axo, in most cases sufficient for identification. But in 
some cases the leaf cells approach those of A. and depauperate or undeveloped plants are often 

difficult to place. 

3 . DENDROALSIA E. G. B. Bull. Torr. Bot. Club, 32 : 263. May, 1905. 

Groutia Broth. Engler<& Prantl, Musei (Ed. i) 760. Aug. 1905. 

A monotypic genus. The differences betw^een Leptodon circinnaius Sull. and Neckera ahietim Hook, as 
set forth by Mrs. Britton, Bull. Torr. Bot. Club 32 : 264 and 265 are not correlated. The differences occur in 
Dendroalsia but seem to be wholly unrelated. Tall plants 5 inches high, with slender naked stipes 2-3 inches 
long are sometimes males, with leaves not papillose to base, while short plants about 2 inches high with very 
short stipes fruit freely and have leaves often papillose to base. In general the undeveloped upper leaves 
are relatively broader and more papillose near base. The plants are not rare, as there are plants of 15 differ- 
ent collections in my private herbarium. The differences seem to be due to habitat conditions, as Sullivant 
surmised. , 

Dendroalsia ABiETiNA (Hook.) E. G. B. L c. 

Neckera abielina TLook. Muse. Exot. pi. 1818. 

Alsia abietina Bull, leones Muse. 11$. pL ^2h. 1864. 

Leptodon amwMUte Sull. Pac. R. Rep. 4 : 189. pi. i. 1856 (sometimes circinalis by error). 

Kindb. Bull Torr. Bot. Club 17 ; 275. 1890. 

Secondary stems frondiform, pinna tely to bipinnately branched above, with a longer or shorter un- 
branched stiff and elastic stipe-like portion below, reaching 25 cm. in length,! but usually 10 cm. or less, 
more or less circinate when dry; branched paraphyllia numerous; branches 1-2 cm. long, sometimes ending 
in slender flagellate tips, leaves of stipe broadly lanceolate to ovate-lanceolate, 2.5-3.5 mm. long, somewhat 
plicate, especially when dry, colored at the base, gradually acuminate, with acumen short and broad to 
long and slender; median cells oblong linear, thick-walied, 7 m wide, 3-5 : i, longer and porose at base; 
costa very strong and deeply colored, ending a short distance below the apex; leaves of the upper stem 
smaller and narrower, 2-2.5 long, gradually narrowed to an obtuse serrulate apex; leaf cells less in- 
crassate; all stem leaves with margins revolute below, more or less concave, papillose at back with large 
sharp papillae, which are often few or lacking in the leaves of the stipe; angular and low^er marginal cells 
nearly isodiametric, rounded-quadrate to irregular in outline, 10-12 ju wide; leaves of branches and 
branchlets smaller, more strongly papillose and often acute; inner perichaetial leaves usually a very little 
longer than the seta, abruptly short-acuminate, with the costa slender below and either excurrent into the 

* "'Seems to be the young shoots before they branch.” Mrs. Britton in notes at N. Y. Bot. Garden. 

t Slightly secund in var. amhigua B^. ^ C. Bot. Gaz. IS; 59. 1890. 

t Mrs. Britton 1 . c. 
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short acumen or ending below the apex. Dioicous; antheridial buds very numerous along the stem and 
branches; archegonia borne along the stem; seta 0.6-0.8 mm. long; capsule oblong-ovoid to ovoid, urn about 
2.5 mm. long, strongly plicate when dry; operculum conic-rostrate; annulus present; peristome teeth almost 
linear, 0.6 mm, or more in length, strongly papillose; segments somewhat shorter, from a narrow basal mem- 
brane, narrow, somewhat carinate and often open between the articulations, strongly papillose; calyptra 
cuculiate, naked, longer than the operculum; spores in spring, very rough, 18-25 n in diameter. Type 
locality, northwest coast of North America (Menzies 1792). Type in the herbarium of Hooker. 

Illustrations: — Sull. 1. c.; Hook. I, c.; P/, dp. 

Exsiccati: — Sull. & Lesq. Muse. Bor. Am. (Ed. 2) 400; Grout, N. Am. Muse. PI. 379; Allen, Mosses 
Cascade Mts. 83; Baker, Pac. Coast Bryophytes 118. 

On trees and ledges; California to British Columbia, east to Idaho. Dr. Bailey has sent me specimens 
from California used to pack vegetables sent to Washington. 

4. ALSIA Sull. Proc. Am, Acad. 3: 185. 1855, 

Plants in thick loose mats; secondary stems erect or ascending, densely foliate, with branching more or 
less regularly pinnate above and frondiform; branched paraphyllia present; costa various even on the same 
plant; leaf cells much like those of Leptodan; upper median short, oval-oblong, about 3 : i; a large area 
of marginal cells, especially at the basal angles, small, rounded, not longer than broad, some broader than 
long. Dioicous; capsules short, nearly or quite erect and symmetric, on a short seta, which is usually shorter 
than the perichaetial leaves; stomata present; annulus not differentiated; peristome double, segments from 
a narrow basal membrane, cilia lacking; operculum conic-rostrate; calyptra cuculiate, naked. Type species 
A, californica. 

Alsia californica (Hook. & Arn.) Sull. 1. c. 

Neckera Californica Hook. & Arn. Bot. Beechey's Voy. 162. 1841. (1833 according to Mrs. Britton, Bull. 

Torn Bot. Club. 32: 263. 1905.) 

AntitricUa pseudo-calif ornica Kindb. Eun & N. Am. Bryin. 9. 1897. 

Secondary stems 2.5-5 cm, high, with branching more or less regularly pinnate, branches short, of 
unequal length, 3-6 mm. long; stem leaves loosely imbricate when dry, scarcely plicate; ovate to broadly 
oblong-lanceolate, gradually acute to acuminate, varying in length from 1.2 to nearly 2 mm. in length, entire 
to slightly serrulate at apex, smooth, concave, with margins more or less reflexed below; costa ainiost lacking, 
short and double, or stout, reaching nearly to leaf middle (all forms occurring on the same plant) ; median cells 
near leaf base wide x 30-60 ^u, oblong-linear, somewhat porose, thick-w- ailed, those at insertion shorter 

and often colored; the median cells of the upper 34 cval-rhombic, ± lOju wide, 2-3 : i: marginal cells in the 
lower % rounded-quadrate, gradually changing in shape towards the leaf middle, all marginal and apical 
cells shorter than the median; branch leaves smaller, usually relatively narrower and often ecostate; 
slender flagella with small ecostate leaves often present (var. jfage/ii/ero R. & C.); inner perichaetial leaves 
±the length of the seta, lanceolate, costate, long and slenderly acuminate. Capsules oblong-cylindric, 
urn reaching 2 mm. in length, often slightly unsymmetric; segments of inner peristome much shorter than 
the teeth, unusually persistent; spores apparently in spring. Type locality, west coast of North America. 

Illustrations: — Sull. Muse. Wilkes Exped. pL 25; Engler and Prant! (Ed. 2) 2:/. 4gK; FI. 57. 

Exsiccati:— Sull. & Lesq. Muse. Bor. Am. (Ed. i) 268b, (Ed. 2) 398; Grout, N. Am. Muse. PL 256 
(this is var. R. & C. Bot. Gaz. 14: 97. 1889). 

On tree trunks; California to Puget Sound. 

This genus is very close to Leptodon, separated mainly by the double peristome with basal membrane 
andsegments. 

FABRONIACEAE. 

As a whole the smallest and most delicate of the Pleurocarpi ; mostly plants of warm regions, growing in 
thin velvety mats or tufts, often glossy, usually on trees, rarely on stones. Primary stems creeping, without 
central strand, composed largely of large thin-walled cells, producing many erect and simple or divided 
branches, which are densely foliate; paraphyllia lacking; leaves soft, thin, not papillose,* imbricate when dry, 
erect spreading when moist, slightly concave, never plicate, rarely decurrent or secund, mostly o%‘^ate to 
lanceolate, acum inate, entire to ciliate-dentate; costa extending length of leaf or lacking; leaf cells thin- 

* Except Schwetschkeopsis. 
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walied, oblong-rhombic to narrowly oblong-hexagonal; alar often quadrate to short-rectangular. Capsules 
long-exserted, erect and symmetric, usually short, ovoid to nearly cylindric, often strongly contracted under 
the mouth wdien drj?' and empty ; peristome single or double (rarely lacking), teeth 16, often united in pairs 
and reflexed as in Orthotrichum; segments, when present, narrowly linear, fragile; operculum short-conic to 
short-rostrate; calyptra cucullate, smooth and naked. 


Key.- 

1. Leaves plainly costate. 2. 

Leaves ecostate or nearly so 4. 

2. Leaves slightly denticulate to long ciliate-dentate ..... . i. Fabronia. 

Leaves entire (rarely minutely serrate at apex) ...... 3. 

3. Peristome double, teeth well developed, united in pairs and refiexed when dry.. . 2. Anacamptodon^ 

Peristome single, teeth slender and irregular, not reflexed or united in pairs. .... . 3. Clasmatodon. 

4. Leaves serrulate throughout; leaf cells slightly papillose at back 6. Schwelschkeopsis* 

Leaves entire or slightly serrulate at apex. 5. 

5. Peristome single 4. Habrodott. 

Peristome double; plants of western Canada, 5. Myrinia, 


1. FABRONIA Raddi, Atti dell. Acad, di Scienze di Siena 9: 230. 1S08. 

Plants exceedingly small and slender, in soft thin mats or patches; stems creeping, often stoloniferous, 
irregularly branched; branches often partly stoloniferous, the normal leafy parts julaceous; leaves often 
rather closely imbricate when dry, erect-spreading when moist, rarely somewhat second, somewhat concave, 
not plicate, ovate to lanceolate, mostly slenderly subulate-acuminate or piliferous, nearly entire to serrate 
or even ciliate-laciniate, with plane margins; median cells elongate-rhoniboidal to elongate-hexagonal; at 
basal angles or often across the entire leaf base many rows of quadrate cells (occasionally greatly reduced in 
number); costa delicate and short, sometimes scarcely visible; seta 3-7 mm. long, slender, smooth; capsules 
erect and symmetric, ovoid to pyriform, wdth a short neck, often plicate when dry, often cup-shaped to 
hemispheric; exothecial walls sinuous and often bulging; operculum apicuiate or usually more or less ros- 
trate; anniiius lacking; peristome single, rarely lacking, very hygroscopic, at first united in pairs, broad, 
obtuse (much like those of infolded w'hen Wet, spreading to reflexed when dry; calyptra 


cucullate, small deciduous. 

Key. 

1. Leaves laciniate-dentate, wdth teeth often of more than one cell. 2. 

Leaves from nearly entire to dentate wdth large projecting marginal cells 3. 

2. Peristome present; frequent in the West.. 2. pusilla. 

Peristome lacking; very rare j. gymnostoma. 

3. Leaves entire or nearly so 5. Ravenelii, 

Leaves from dentate to ciliate-dentate with single cells. 4. 

4. Leaves ovate to broadly ovate-lanceolate. 5. 

Leaves for the most part broadly ovate . 7. 

5. Leaves lanceolate, moderately and rather evenly serrate. 4. Wrightii. 

Leaves broader, ovate-lanceolate 4. var. intermedia. 

Leaves ovate-lanceolate, strongly and irregularly serrate-dentate by projecting 

cells 6. 

6. Median leaf cells about 9 p. wide, 3-'5 : i in American plants (4-9 : i in European) x. ciliaris. 

Median leaf cells 13 p wide,. 2.5-4 ^ i f x. var. Bariramii. 

7. Leaves slightly serrate; peristome imperfect . . ... ... ........ . . . . . ...... . . ... 6. imperfecta. 

Leaves strongly serrate-dentate; peristome normal for the genus. . j. var. ovata. 


I . Fabronia ciliaris (Brid.) Brid. Bryol, Univ. 2 : 1 7 1 . 1827. 
Brid. Muse. Recent. Suppl. 2: 155. 1812. 

Fabronia octoUepharis (Schleich.) Schwaegr. SuppL 338. pF 99* figs, a ^ b. 1816. 
Pferogo-nium ocfoblepharis Schleich. Catal. (Ed. 2) 30. 1807 (name only). 

Fabrofiia pusilla Schwaegr. 1. c. 337 (not of Raddi, 1808). 
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Plants small, in thinly cespitose mats or patches; branch leaves symmetrically erect-spreading when 
moist (rarely two-ranked or secund at ends of branches), ovate-lanceolate, coarsely and irregularly serrate- 
dentate by single marginal cells of varying lengthy very slenderly long-acuminate, the tip of the acumination 
consisting of a single linear cell reaching 40-60 ^ in length, reaching i mm. in length in Europcaai speci- 
mens, but rarely over 0.6 mm. in American forms; costa }4 the length of leaf, rather thin and vanishing 
in elongated cells; leaf cells in American plants linear-rhombic to oblong-hexagonal, S-io ix wide, 3-5 : i; 
a large area of basal cells quadrate to short-hexagonal. Monoicous; seta 4-7 mm. long; capsule ovoid 
to urn-shaped when empty, with a thick neck, about i mm. long, operculum mammiilate; peristome as 
described for the genus; spores in spring, rough, 15-18 ju in diameter. Type locality European. 

Illustrations: — Schwaegr. 1 . c.; Bry. Ear. pi. 451; M. H. M. f, 21 1. 

Exsiccati: — Aust. Muse. Appal, SuppL 535; Grout, N. Am. Muse. PL 451 ; R. & C. Muse. Am. Sept, 189. 

On rocks and bark of trees, New Jersey to Minnesota, south to Arizona, New Mexico and the South 
Atlantic States. 

Var.GVATAn.com 

Fahronia octohlephar is vox. ovata Grout i ’^vyoX. 29: 1926, 

Most leaves crowded, broadly ovate to almost circular and more abruptly acuminate, widely spreading 
when moist; median cells ia-12 ^ wide, 2-3 : i, quadrate alar cells sometimes extending nearly half v;ay up 
the margin. Type from willows near Lewiston, Minn., July 5, 1919 (Holzinger). Mixed with occasional 
subtypical forms. Type in herb. A. J, G. 

Var. Bartramii n. comb. 

Fabronia Bartramii Grout, Bryol. 29 : 4. 1926, 

Leaves shorter than F. Wrightii or its var. intermedia^ 0.4-0.6 mm. long, ovate to ovate-la nccolate and 
rather abruptly acuminate or broadly ovate-lanceolate and less abruptly acuminate, nearly entire to as ser- 
rate as figured for Wrightii; median leaf cells, 15 ju wide, 3-4 : i ; costa thin and faint rarely reaching the leaf 
middle; seta r.5-2.5 mm. long; capsule turbinate w^hen dry and empty, cup-shaped to almost hemispheric 
when moist; urn with neck about 0.6 mm. long, nearly as wide when mounted on a slide; operculum manimil- 
late; spores 17-20 p. in diameter, ripening in winter. Type from face of overhanging banks along Harshaw 
Creek near Patagonia Mts., Santa Cruz Co., Arizona, alt. 4500 ft. (Bartram no. 631, Feb. 14, 1923). 
Type in herb. A. J. G., also cotypes issued as no. 493, Grout, N. Am. Musci PI, 

On banks and in rock crevices; collected by Bartram in several localities in Arizona, nos. 583a, 633, 640, 
720, 894, & 972. A single collection was made on trees. 

This species varies so much, both in North America and Europe, that this, together with its rninutesize, 
make it very difficult to draw satisfactory descriptions. Cardot’s Muse. Eur. 240 has leaves reaching i mm. 
in length and median leaf cells slightly removed from the end of the costa reaching 75 x 9 ju, while plants 
from Theriot have shorter leaves wdth corresponding cells 60x12 p. 

The Bry. Eur. figure reproduced in M. H. M., 1 . c., has median cells 5 : i. Schwaegrichen’s figure 
cited above has the short acumination of var. Bartramii and its short broad leaf cells. No two American 
specimens seem to match and there is great variation in the same tuft. North Am. IMusci Plcurocarpi 451 
is as close to some European plants as any other American plants I have seen. 

Var. ovala is probably a sport due to local conditions. Hedwig in the same plate cited illustrated a form 
with teeth as long in the leaf serrations as in F. pusilla and both in Europe and America dlkiris and 
pusilla seem to intergrade. Gymnostoma seems to have been collected but once and its leaves caruiot be 
distinguished from those of pusilla. This leads one to suspect that it is an undeveloped form of pusitki. 

Cardot's var. from Mexico (Rev. BryoL 37 : 50. 1910) is compared with the spccir^s ipch- 

blepharis = ciliaris)^ smaller, more densely cespitose; leaves smaller, narrower, more graduallv Iringer 
acuminate, with cells smaller. He states that most American specimens belong to this ‘varitty,” but the 
acumination he describes is just opposite the tendency the author has noted in American plants. h\ ciliaris 
seems to intergrade with Wrightii and the latter is best regarded as a subspecies. 

*2. Fabronia pusilla Raddi, Grit. Nov. et Ear. Plant. 2. pL i in Atti delL Acad, di Scienze di Siena 9: 230. 

1808. 

Apparently a subspecies of F. ciliaris from which it differs in the dliate-ladniate margins of the 
leaves which usually have a longer hair point, a shorter fainter costa and broader and shorter leaf cells 
(Limpricht says 12 p wide and 3:1); capsule usually shorter, urn with neck al>oyt 6 p long; spores winter 
to early spring, rough, 12-17 p in diameter. Type locality European. 


iT iT.ois.UiN lA 


^LusTEATiONs:— Bry. Eur. 450; Raddi, 1. c. 

Musc/Bor. Am. (^1^2)375.^'^ Bryophytes, 289; Grout, N. Am. Muse. PI. 402 & 436; Sull. & Lesq. 

t i Only ?verylmaT proportion"of the°ma“dnM^ S^the^i?’ and Colorado, 

like the large teeth in F. cUiaris. ^ ^ leaves is multicellular; most are unicellular 

M *t «YMN0ST0MA Sull. & Lesq. Muse. Bor. Am. (Ed. i) 254, 1856. (Ed. 2) 378. 

te. cei.,,, ».d «*■ ^o. « i- 

Illustrations: — S ull. leones. Muse. P/. 72. 

*4. FABROKiAWKiGHTn Sull. Mosses U.S. 61. 1856, & leones Muse. 133. ^1. 54. 

TyZ Zmy T:^ ^ 7 ' ■■ , 

Somf TlTT* Lesq. Muse. Bor.Ani. (Ed. i) 251, have been studied 

Some of the leaves are almost as strongly toothed as those of F. ciliaris. 

Illustrations :-—S uI!. I c.* PI 72 
Exsiccati:--SuIL & Lesq. L^. and (Ed. 2)^ 

Also in Arizona (Baitram). 

Var. INTERMEDIA Grout, Bryol. 29: 4. 1926. ' 

Leaves ovate-lanceolate, sometimes broadly so; margins serrate as figured for the species- leaf cells 
averaging shorter. Type Bertram’s 593. issued as N. Am. Muse. PI. 494. On bark of oik TeTMt P^i 
gonia Mts., Santa Cruz Co.. Arizona. Type in herb. A. J. G. ’ ’ ^ 

tion fof SlsO “llections in Arizona, some on rocks, some on trees. (See original descrip- 


WM drawn the author did not have access to Sull. & Lesq Muse Bor 

• discrepancy. The marginal serration in Sullivant's plate is quite misleading. ‘ 


Am. 251, hence a little 1 


5 - Fabronia Ravenelii Sull. Mosses of the U. S. 61. pi. 14. 1856. 

Fairanm earofjBmwi Sull. & Lesq. Muse. Bor. Am, (Ed. I) 253. 1856. 

a!.,r resembles F. Wrightii. Leaves broader, often nearly or quite entire, ± 0.6 mm. long- quadrate 

alar cells more numerous as figured; spores ± 17 ^ in diameter, maturing in spkng. ^ 

On bark oftrn^ ^flT’ ^ o'*' type collection ; collected in South Carolina by Ravenel. 

rare. " ecaying logs; Pennsylvania to Tennessee and Georgia, probably in all the Gulf States; 

|i.LUSTRATroNs:-~-SuIL leones Muse. pL PL 72. 

EpiccATi:~Sull. 8c Lesq. Muse. Bor. Am. (Ed. 2) 376 and %77 as var 

leaves and leaf structur“havrbeen '^Love descriptions of 

thecial cell walls, sinuous exo- 

the genus easily, but the sneciee; intprcyrnfJA hair-pointed leaves enable one to recognize 

is so great a variation in the leaves of a single olant^ ^ AvwvIw* puzzling way, especiallj' as there 

ending at the other extreme in f "^treme of a series 

6, Fabronia imperfecta Sharp, BryoL 36: 20. 1933. 

(Description quoted.) 

resemblSvelverStcm!" "P°“ found growing in densely interwoven mats 

resembling veHet. Stems creeping; branches many, erect, short and julaceus. Leaves imbricate-spreading 
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(ovate to) obovate, concave, costate to about the middle; apices piliferous; margins serrate to dentate with 
projecting cells (or nearly entire). Ceils of the basal, angles quadrate; ui the upljer part of the leaf, short 
elliptical; in the hair, long and slender. Perichaetial leaves somewhat more lanceolate, ecostate. The 
sporophyte differs from the other North American species only in the matter of peristome. Teeth none or 
one to five, irregularly placed, small, hyaline or very pale yellow, often imperfect and truncate. tJral inern- 
brane none. Spores green, 10-15 m in diameter.” PL yj. 

When sterile scarcely to be distinguished from forms of F. Bartramii; leaves about 0.5 rnm. long, 
median leaf cells oblong-hexagonal, about 12 ju wide, 2.5-3 • i . Capsule pyriform ; operculum conic-apiculate ; 
peristome of 1-5 teeth, irregularly placed. The exothecial cells are less sinuose than in Bartramii and there 
are 3-5 rows of narrow cells at mouth of urn, spores in early winter. N. Am. h'lusci PI. Suppi. 42. PL yi. 

‘^Type: On the bark of an American Elm {Ulmiis americana) on the F. F, Van Deventer estate, 862 
Temple Ave., Knoxville, Tennessee, alt. 950 ft., Dec. 27, 1932. The type material is deposited in the her- 
barium of The University of Tennessee.” 


Plants of this species with immature sporophytes were found earlier on a slate cliff at Kinzcl Springs, 
Blount Co., Tennessee, alt. 1200 ft. Oct. 23, 1932. This material also is to found in The University of 
Tennessee herbarium. 

In gi'oss appearance this species does not differ materially from the other North American species of 
Fahronia. 

Fabronia Donnellii Aust. Bot. Gaz. 2: iii. 1877. 

What is almost certainly cotype, if not the type, w'as found in the John Donnell Smith herbarium, in the 
U. S. National Museum. The specimen was exceedingly small and had but one (imperfect) capsule. 

It was found “Growing v^ith Macromitrimij Didymodon and Rhynchostegium microcarpum in crotch of 
recently felled white oak.” “At a hammock 8 miles west of St. Augustine, Fla.” John Donnell Smith. . , . 
the specimen was marked “All of it.” J. D. S. This specimen was studied through the courtesy of Dr. W. R. 
Maxon of The National Museum. The amount is too small to make a satisfactory determination or com- 
parison, Description follows. 

Plants very small, with the appearance of slender Sematophyllum adnaium with unusually narrow leaves; 
leaves lanceolate to linear-lanceolate, a little less than i mm. long, gradually narrowed to a slender acumina- 
tion, slightly concave; margins entire, plane or slightly refiexed near the base; costa lacking; median leaf 
cells oblong-linear, =fc 8 ^ wide, 6-8 : i; at basal angles a patch of quadrate cells (6-S on the margin), those 
at the insertion slightly inflated, hyaline or somewhat colored; perichaetial leaves nearly entire, 

^ Seta about 4 mm. long; capsule oblong-ovoid, slightly inclined and unsymmetric; urn about i nim, long; 
no inner peristome seen but the single capsule was ver>' old; teeth almost hyaline, strongly ridged at the 
back at the articulations (but not unusually so); exothecial cells rectangular, not collenchymatous or 
sinuous; a detached fragment of what resembled a portion of a segment of the inner peristome with a bit of 
basal membrane was observed. 

If the leaves were at all serrulate I should refer it to Brotherella^ near B. tenuirostris (Schirnp,). It is 
not RFahronia* 

2. ANACAMPTODON Brid. Muse. Recent. Suppi. 4: 136. 1819. 

We have one species characterized by entire leaves, costate to beyond the leaf middle, l^erlstome 
double with teeth united in pairs and recurved when dry; segments filiform, shorter that! the teeth, basal 
membrane lacking, 

Anac^mptodok SPLACHN0IDE3 (Frochl.) Brid. L C. pL 2,f. II. 

Orthotrichum spheknoides Froehl. in Bi*id. Sp. Muse, 2: 4, 181:2. 

Plants in rather dense, thin, dark green, velvety mats; leaves ovate-lanceolate, rather gradually acu- 
minate, reaching 1.5 mm. long, usually shorter, soft, somewhat concave, not decurrent, not plicate; margins 
plane and entire; costa extending to the middle or beyond; median leaf cells rhombic-hexjigoual, about 12 
wide, 3-5 : 1 , a few at base quadrate to rectangular. Monoicous; seta 5-8 mm. long, light brown to chestnut ; 
capsules brown to chestnut, erect and symmetric; urn about i mm. long, oblong-ovoid, strongly con- 
stricted below the mouth when dry and empty; annulus none; operculum short-rostrate; peristome as 
described above; spores in June. Type locality, Ellwangen in Wurttemberg. 

Limpricht, Laubm. 2: 733./. M. H: M. 386,/. 210; Jennings, 

Mosses Western Pa. 53. 

, Exsiccath— Suit Lesq. Muse. Bor. Am. (Ed. i) 255, (Ed. 2) 379; Suil. Muse. Ailegh. 82; Dniiiim. 
Muse. Am. 94 i^sNeckera); Grout, N. Am. Muse. PI. 148 & 401, Uusd Perfect! 176. 

In moist cavities in decaying wood, especially knotholes. Widely spread i>iit local; Maine to HHjiois, 
south to the Gulf States. Not yet reported from Florida. 
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Van Tayloriae Grout, Bryol. 9: 44. 1906. by 

Leaves almost evenly narrowed from base to apex, costa almost percurrent; capsules slightly larger 
and operculum scarcely more than conic. 

The young leaves in the species are often ovate and acute rather than acuminate. While this moss 
usually occurs in small patches, I have found patches about a foot in diameter on rock maple shade trees in 
the village of Newfane, Vt, One patch was below a large split in a fork of the tree, where moisture collected 
and trickled down. • 

3. CLASMATODON Hook. & Wils. Journ. Hot. 4: 421. 1842. 

A raonotypic genus with leaf structure much like that of Anacamptodon, but with leaves and leaf cells 
smaller, much more numerous quadrate angular cells, and a single peristome of 16 irregular filiform teeth. 
The plants are usually found on the bark of trees and shrubs in the Southern States. 

Clasmatodon PARVULUS (Hampe) Sull. Mosses U. S. 60. 5. 1856. 

Hampe, Linnaea 13 : 46. 1830. 

Fahronia Wrightii brachyphyUa Kindb. Rev. Bryol. 22: 92. 1895. 

Plants in thin loosely interwoven mats, bright green in the younger parts, brownish below; stems 
creeping, slender, irregularly divided; branches short, filiform, 2-5 mm. long, erect, mostly simple, mostly 
julaceous with closely imbricate leaves, which, however are occasionally somewhat secund; leaves from 
creeping stems broadly lanceolate, long and sknderly acuminate; leaves from the middle of branches ovate, 
acute to acuminate, 0.5-0.7 mm, long, concave, not decurrent, with margins plane and entire or nearly so, 
recurved toward the base; costa reaching about to the leaf middle; median leaf cells oblong-rhombic, 8-10 ju 
wide, 2 -3 : I ; a large triangular area of quadrate alar cells reaching nearly to the costa (much more numerous 
than shown in Sullivant's figure); perichaetial leaves sheathing, ecostate, the inner lanceolate. Monoicous; 
seta very slender, 3“4 mm. long; capsule erect and symmetric, ovoid to oblong-ovoid ; urn (including neck) 
0.75-1 mm. long; operculum rostrate; calyptra cucullate; annulus of 2-4 rows of small cells, adherent; 
peristome as described, the teeth sometimes not entirely separated; spores in winter to early spring, finely 
papillose. Typ>e locality, Savannah, Georgia, 

Illustrations:— Suil. leones Muse. yp; Limpricht, Laubm. 2: 741./. 340; Bry. Eur. pL 433 (as 
Aftisodon perpusUlus); PI. 6 q, 

Exsiccati : — Drumm. Muse. Am. S. States 93 (as C. pusillus Hook. & Wils. 1 841 ) ; SuIL Muse. Allegh. 80; 
Suil. Sl Lesq. Muse. Bor. Am. (Ed. i) 246, (Ed. 2) 368; Aust. Muse. Appal. Suppl. 534; R. 8c C. Muse. Am. 
Sept. 82; Grout, N. Am. Muse. PL 231, Musci Perfecti 204. 

On bark of trees and shrubs, rarely on rocks; common in the Gulf States, north to Oklahoma and 
Virginia. 

Var, RUFESTRis Suil. & Lesq. Muse. Bor, Am. (Ed. i) 246 b (name only) ; Lesq. Sc James Man. 298. 1 884. 

More densely tufted, stouter, leaves broadly ovate, obtuse to obtusely acute. Stem leaves in the type 
slenderly acuminate. ■ 

yOn rocks and trees. Type from Tennessee, Also in Pennsylvania. 

From Texas Prof. F. McAllister sends a very robust form, the young branches a light yellowish green, 
with the leaves loosely imbricate, erect-open, very broad and 0.6-0. 7 mm. long; stem leaves acute to short- 
acuminate. This is so distinct as to indicate a new species except for intergrading forms. 

4. HABRGDON Sehimp. Syn. (Ed. i) 505, i860. 

A genus of two species, of which one occurs in Europe and has been reported from North America, the 
other in Japan. Exceedingly slender, resembling in gross appearance a Fahronia or an AmUystegiella, but 
with leaves like miniature Leucodon. Indeed the leaf structure is difficult to distinguish from that of the 
fiagella of L. jtdacens flagellijenis and the author is inclined to believe that genuine Habrodon per pusillus (De- 
Not.) Lindb, does not occur in North America. No one has collected it since Sullivant’s collection in Ohio. 
Specimens collected by Dr. Hague in Illinois were found mixed with Lezicodon julaceus and have since been 
determined as flagella of that species. The resemblance is very close but the leaves of the Leucodon have 
in the median basal area a greater area of more elongated cells and the apical cells are elongated, while those 
of Habrodon are almost circular. The leaves in Habrodon are much more uniform than in Leucodon^ in 
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which ;tii'ere: are iisuilly great differences in the basal, and apical leaves of a flagellum. A. photograph and; a 
slide, of Suilivant 'S' original material have been loaned by the Farlow Gryptogamic Herbarium, of Harvard 
University; these fully confirm the opinions expressed above. 

5 . MYRINIA Schimp. Syn. (Ed. I) 482. i860. 

Tree growing mosses with the habit and appearance of Leskea polycar pa; tufts dark green ; plants sleiiiier , 
without brood bodies; stems creeping, with few radicles; branches short and erect, not flagelliform; leaves 
spreading when moist, appressed when dry, acute to obtuse, entire; costa short, often thin; leaf cells oblong 
above, median rhombic, gradually longer toward the leaf base, rhombic-quadrate at basal angles and mar- 
gins. Capsules erect or inclined, oblong-cylindric, nearly or quite symmetric, contracted under the mouth 
when dry; operculum conic; annulus lacking; peristome well developed, double with keeled segments as long 
as teeth and from a narrow basal membrane, cilia lacking. Type species M. puhinata, 

Myrinia PUL viNATA (Wahlenb.) Schimp. Syn. (Ed. 1) 483. i860. 

Wahlenb. Flor. Lapp. 369. 1812. 

Stem leaves ovate to broadly ovate-lanceolate, 0.7-1 mm. long; median leaf cells 12-15x25-45 ja; 
inner perichaetial leaves linear-lanceolate, sheathing, reaching 2 mm. in length, narrowly obtuse. Other 
characters as above. 

Illustrations*.— Bry. Eur. pi. 471; PL $9- 

Bases and roots of trees. A very rare moss of high altitudes and latitudes. British Columbia and northern 
Canada; Tobique River and Lac Bean, St. Francis River, New Brunswick. 

Myrinia (?) Dieckii R. & C. Bot. Centralbl. 44 : 421. 1890. 

This is not a Myrmia at all but a Hygrohypnum near E. Smithii (Sw.) Broth. The leaves are rather 
narro-wer, ovate to broadly ovate, none apparently sub-circular. Otherwise it agrees quite closely. A speci 
men at the New York Botanical Garden, apparently from the type collection, Mt. Hood, Oregon (Roell) has 
been studied. Until better and more abundant material is at hand it is scarcely worth while to attempt 
naming it. 

6 . SCHWETSCHKEOPSIS Broth. Engler & Prantl, Musci (Ed. i) 877. 1907. 

Only one species occurs in our range. 

ScHWETscHKEOPsis denticulata (Sull.) Broth. 1. c. 

Leskea denticulata SuW. Muse. Allegh. 62. 1845. 

Plants small and very slender, in thin tufts, pale green, soft; stems prostrate, 2-4 cm. long, irregularly 
branched, without paraphyllia or central strand, somewhat flattened to subjulaceous; stem lea\TJS dose, 
erect-spreading, concave, very slightly decurrent, ovate to ovate-lanceolate, somewhat abruptly short- 
acuminate, 0.5-0.7 mm. long, mostly without any traces of costa; margins plane, slightly denticulate; branch 
leaves smaller, more gradually acuminate to acute; median leaf ceils oblong-oval to oblong-linear, i 7 m 
wide, 2-4 : i, unipapillate on dorsal surface; alar abruptly quadrate and short-rectanguiar, occupying nearly 
the entire leaf base; marginal row quadrate to rhombic, extending nearly to base of acumination, Dioicous; 
seta smooth, 4-8 mm. long; capsule oblong-ovoid, nearly or quite erect and symmetric, 2-3 : i ; operculum 
rostrate; annulus lacking; peristome without cilia, the segments nearly as long and wide as the teeth, more 
or less open between the joints; calyptra cucullate. Type locality, Balsam Mt,, N. Carolina. Type in the 
Herbarium of Harvard University. 

Illustrations:— Sull. leones Muse. pi. 78; M. H. M. pi. sS. 

Exsiccati: — Drumm. Muse. Am. S. States 86 (as Pterogoniumjiliforme var. ?; Aust. Muse. Appal. 267; 
SulL ^ Lesq. Muse. Bor. Am. (Ed. 1) 245, (Ed. 2) 347; R. & C. Muse. Am. Sept. Exsic. 85; Grout, N, Am. 
Muse. PL 134. 

On base of trees, occasionally on rocks, rarely fruiting; sometimes flagclliferous. Connecticut to the 
Mississippi River and south to the Gulf. 


Family FONTINALAGEAE'*' 

By Dr, Winona H. Welch. 

Plants aquatic, floating, attached at base of stems by a cushion of rhizoids, filiform to robust, colors 
ranging from various shades of green to reddish brown ; some stems short but majority are much elongated, 
more or less denuded at base, irregularly or regularly pinnate; branches numerous, more or less fasciculate; 
leaves usually in three rows, distant to imbricate, costate or ecostate, more or less decurrent, subulate to 
almost orbicular, apices entire to microscopically denticulate, acute, subobtuse, obtuse, or more or less broadly 
obtuse; median leaf cells linear-rhomboidal or hexagonal-rhomboidal to linear-attenuate; alar cells rectangu- 
lar, quadrate, or subhexagonal, auricles distinct to none. Dioicous (exceptionally monoicous or synoi- 
cous, according to Cardot); perichaetium oval, oblong, or cylindrical; calyptra cucullate or mitriform; 
capsule sessile or on seta of short to moderate length, completely immersed in the perichaetial leaves or 
partially or completely emergent, neck, annulus, and stomata lacking; operculum conical or rostrate; peri- 
stome double, the outer composed of x6 teeth, the inner of 1 6 cilia more or less completely united by 
transverse strands into a cone-like trellis. ' ■ 

The name is derived from the Lotlnt fons^ fontis, fountain or spring. The family is truly calied Water 
Mosses because the plants are submerged ail the time or are attached to objects which are submerged during 
high water. ■: 

The family consists of six genera, three of which occur in North America north of Mexico. 


*Introductory Note. 

The most complete st udy of the Fontinalaceae of North America was published in 1 892 by Jules Cardot 
in Monograpliie <!es Fontinalacees. During the forty-two years which have passed, the collectionssof this 
group ha\'e increased greatly and the need of a revision of the family has become apparent. Cardot ’s 
monograph has served as a basis for the present study and all available specimens determined by Cardot 
have been carefully examined. 

American students of mosses have had difficulty in using existing keys in Fontinalaceae because of 
the frequent use of fruiting characteristics in distinguishing the species and the varieties. Since many 
meinljers of this family are rarely collected in fruit, I have made an attempt to prepare keys based upon 
v^egetative distinctions, using the characteristics of the perichaetia and the capsules as additional differences 
in species which are rather frequently collected in the fruiting condition. 

The study has been made in the Bryological section of the Long Island Biological Laboratory located at 
Newfane, Vermont, and in the Botanical Laboratories of DePauw University, Greencastle, Indiana, 
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The keys are based chiefly upon vegetative characteristics because the plants are collected very fre- 
quently without fruits. The family and the genera are rather easily recognized, especially il fniiting speci- 
mens are available, but the species are very difficult to separate because of the similarity in fruits asrd m the 
areoiation of the leaves and the variation in leaf size and form on the same plant. So far as possible the 
use of characteristics which may be produced or modified by^ habitat conditions has been avoided. 1 he 
decisions concerning relationships between species and varieties have been made very largely upon fruit 
characteristics whenever the fruits or the descriptions were accessible. 


Key to the Genera of Fontinalaceae. 

1. Leaves ecostate Pontinalis. 

Leaves costate 2. 

2. Leaves narrowly lanceolate, secund to falcate-secund; perichaetium very long, cyHndric; 

seta of medium length, longer or shorter than the perichaetium J. Dichelyma* 

Leaves oblong-lanceolate, neither secund nor falcate-secund; perichaetium oblong; seta 

very short, completely immersed 2, Brachelyma. 


1. FONTINALIS [Dill., L.] emend. Myrin, Act. Reg. Acad. Scient. Holm. 1832. 

Plants aquatic, slender to very robust; stems usually denuded toward base, more or less elongated* 
freely branched; leaves tristichous, ecostate, carinate, keeled-conduplicate, concave, plane, or more or less 
canaliculate or tubular, shapes varying from nearly subulate or narrowly lanceolate to almost orbicular; 
apices entire, or microscopically subdenticulate or denticulate, acute, subobtuse to more or less broadly 
obtuse; median leaf cells linear or Hnear-rhomboidal ; alar cells rectangular, quadrate, or subhexagonal, 
forming more or less distinct auricles; perichaetium oval, oblong, or cylindrical; perichaetial leaves oval to 
suborbicular or oval-oblong, truncate, rounded, or apiculate, entire*, more or less lacerate with age. Capsule 
sessile, completely immersed to about one-half emergent; calyptra conical, base lacerate with age, extending 
to the base of the capsule or slightly below; operculum conical; peristome double, orange to brownish, outer 
peristome of 16 distinctly lamellate teeth, often united in pairs at the apex, inner peristome of 16 cilia, about 
same length as teeth, united by transverse strands into a cone-like trellis; spores varying in size, usually 
green, smooth or muricate. 

Key to Sections OF Fontinalis. 

I. Older cauline leaves typically keeled or keeled-conduplicate, younger cauline leaves 


and branch leaves keeled, keeled-conduplicate, or concave /I. Tropidophyllae, 

Neither cauline nor branch leaves keeled-conduplicate 2. 

2. Leaves dimorphic, cauline leaves and branch leaves unlike with intergradations in 

shape or size more or less absent B. Heterophyllae, 

Leaves more or less uniform, cauline leaves and branch leaves similar with inter- 
gradations in shape or size present (except in Novae Angliae, var. heterophylla) 3. 

3. Cauline leaves more or less concave or channeled, majority more or less firm 4. 

Cauline leaves slightly concave or almost plane, majority more or less flaccid to very 

flaccid B, Malacophyllae, 

4. Cauline leaves ovate-lanceolate or oblong-lanceolate, some narrowly lanceolate. ... C, Lepidophyllae, 

Cauline leaves linear-lanceolate 5. 

5. Plants very slender, very delicate, more or less filiform; leaves very concave, tubular, 

or subtubular Solcnopkyllae. 

Plants slender, delicate, but scarcely filiform; leaves long and narrowly acuminate, 

more or less channeled E, Sknophyilae. 


Sect. A. TROPIDOPHYLLAE Card. Mon. Font. 48. 1892. 

Older cauline leaves typically keeled or keeled-conduplicate, younger cauline leaves and branch leaves 
keeled, keeled-conduplicate, or concave, leaves more or less uniform, cauline leaves and branch leaves similar 
with intergradations in shape or size present, or leaves dimorphic, cauline leaves and branch leaves unlike 
with intergradations in shape or size more or less absent; perichaetium oval or oblong. With the exception 
of F. antipyretica var. gigantea the members of this section are more common in western Unite<l States and 
Canada than in the eastern part. 


FONTINALIS 

-Keyv' ' 

1. Lc.'5.ves more or less uniform, caeline leaves and 'branch leaves ' 

simila.r with intergradations in shape or size, present. . , . . . . v 2. ' 

I .eaves dimorphic, cauHiie leaves and branch leaves tinlike with 
intergradations in. shape or size: more or less absent. 

2, Leaves with keels m.o,re or less curved above the basal curve.. . . .3. 

Leaves with keels more. or less ' straight above the basal curve; 

some apices more or less shortly and abruptly curved. ..... 6. 

•3. Leaves ovate, oval,. .or'. almost orbicular, i“2 : i; apices more or 
less broadly obtuse, those of the cauline leaves usually more or 
less abruptly narrowed, those of branch leaves generally 

grad I lally narrowed, some more or less cuculiate 4. 

Leaves oblong-lanceolate, ■ oval-lanceolate,, or ovate-lanceolate, . ' . 

I.S'-S m; apices acute, subobtuse, or more or less narrowly 
obtuse. . 5. . 

4. Plants robust, cauline leaves 4-8 mm, long, 3-6 mm. wide.. la. antipyretica, var. gigantea. 

Plants less robust, cauline .leaves 3.5-5. mm. long., i.s--4.5,mm. 

wide ib. antipyreticaj var. mollis, 

5. Cauline kwes ovate-lanceolate or oval-lanceolate, 5-8 mm. long, 

2 -4 mm. wide, approximately 2~3 : I ; apices usually more or 
less obtuse, some acute, median leaf ceils- linear-rhomboidal, 

6-”*! 5 : 1 ; pericliaetial leaves oval or suborbicular, obtuse. ... i. aniipyretica, 

Cauline leaves oblong-lanceolate, 2,5-5 mm. long, 1-3 mm, wide, 

: L apices frequently acute, some more or less obtuse, 
median leaf ceils linear, 10-25 : r; perichaetial leaves broadly 
oval-lanceolate, abruptly apiculate 2. neo-mexicana. 

6. Cauline leaves lanceolate, 3,5-5 mm. long, 0.75-2 mm. wide, 

2.5-4 ' I ; apices gradually narrowed, more or less obtuse and 

conduplicate ic. antipyretica^ var. oreganensis, 

Cauline leaves ovate-lanceolate, 4*”^ mm. long, i. 5-2.5 mm. -wide, 

2- 3 : 1 ; apices more or less abruptly narrowed, short, broad, 

and open id. antipyreticaj var. patula, 

7. Cauline leaves narrowly lanceolate, narrowly acuminate, 4-5.5 

rnm. long, 0.50-1 mm. wide, 6-8 : 1 ; branch leaves very nar- 
rowly lanceolate, long and narrowdy acuminate, almost awl- 

sluiped, 3-5 mm. long, 0.25-0.60 mm. wide, 8-18 : i 5. ckrysophylla. 

Cauline leaves broadly ovate-lanceolate or oval -lanceolate; branch 
leaves narrowly lanceolate, narrowly ovate-lanceolate or 
oblong-lanceolate ■ 8,.v , 

8. Plants more or less dendroid in appearance; upper cauline leaves 

more or less shortly and narrowly acuminate, 5-7 mm. long, 
r.5-3 mm. wide, 2-3 : i; branch leaves narrowly lanceolate, 
long-acuminate, canaliculate or more or less tubular toward 

apex, 3-4 mm.Iong, 1-1.5 mm. wide, 3-4 : i 4. Howellii, 

Plants not dendroid in appearance; upper cauline leaves more or 
less longly and narrowly acuminate, 5-7 mm. long, 1.5-3 nim. 
wide, x.5-3 : i; branch leaves narrowly ovate-lanceolate or 
oblong-lanceolate, long-acuminate, canaliculate toward apex, 

3- 6 mm. long, 1-2 mm. wide, 2-3 : i 3. Kindbergii. 

1, Fontinalis antipyretica [L.] Hedw. Sp. Muse. 298. 1801. 

Foniinalis trifaria Voit. MuscoL Herb. 125. 1812. 

Filotrickum antipyreticum C. Mull. Syn. 2: 148, 1850, 
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Fo?iimalis caUfornica SuH. Pacif, R. R. Rep. 4 : 189. 1857. 

Fontinalis aniipyretica L., var. caUfornica (Bull.) Lesq. ms. in herb., according to Cardot. 

Plants more or less slender, commonly dark green, glossy or dull, sometimes ycdlo wish -green, olive- 
green, brownish-green, coppery brown, golden-brown, may become blackish 'with age; stems usually more 
or less rigid, up to 50 cm. in length, rarely 70 cm., generally denuded at base; branching pinnate, generally 
more or less flaccid if young and long; leaves spreading or loosely imbricate at ends of stems and branches, 
usually more or less distant, 1-2 mm. 3,paTt, keeled-conduplicate with keel commonly curved, oval- or ovate-lnyiceo- 
late, variously acuminate, apices usually more or less obtuse, some acute, entire, sinuolate, or denticulate, 
with margins on one side (seldom both sides) frequently reflexed near base,: $-8 mrn. long, 2-4 mm. wide, 
approximately 2-3 : i; median leaf cells linear-rhomhoidal to hexagonal, n wide, 6-15 : i; alar cells 

enlarged, more or less rectangular, quadrate, or hexagonal, sometimes as many as 13 vertical rows of cells 
in the alar group, walls yellowish or brown, generally forming distinct aurides; perichaetial leaves o%m! or 
suborbicular, obtuse, entire, usually lacerate with age. Capsule usually immersed, rarely half emergent, 
more or less oval, 2-3 mm. long, 1-1.5 mm. in diameter; operculum short-conical, about i mm. long; peristome 
orange-brownish, teeth linear, approximately I mm. long, often united in pairs at the apex, papillose, with 
25-35 lamellae; inner peristome perfect, papillose, transverse bars more or less appendiculate; spores olive- 
green or yellowish-green, slightly muricate, 15-18 fjt in diameter, ripe in summer. Type locality, Europe. 

Illustrations: — Bry. Eur, pL 42Q; Limpr., Laubm. 3 : figs, jay 326; Engler & PrantI (Ed. 2) 11 ; 
fig, 474; Arkiv for Botanik 17 , No. 1 df 2; M.H.M. pi, 88a\ FL 74. 

Exsiccati; — Sull, & Lesq, Musd Bor. Am. (Ed. 2) 333; Foster, 1430, Ore.; Baker, 3000, Cal; Bolander, 
333, 952, Cdl,; Grout, Tolland, Colo., July 28, 1914; Wright, 334, N. Mex.; {Macoun?),Csinadld.n Musd, 228. 

In ponds and streams, United States and Canada. According to Cardot, also in Greenland, Europe, 
Asia, and Africa. The varieties of antipyretica are more common 1117 North America than is the species. 
All varieties, except gigantea, occur more frequently in western United States and Canada than in the eastern 
part.' ^ V '' ^ ■' ' ■ 

The species may be distinguished by leaves generally more or less distant, keeled-conduplicate with 
keels commonly curved, oval- or ovate-lanceolate, approximately 2-3 : t, margins on one side frequently 
reflexed near base, many apices short and more or less narrow, obtuse, denticulate; median leaf cells short, 
linear-rhomboidal to hexagonal, and capsules oval or oval-oblong. 

According to Cardot, Linnaeus gave the specific name antipyretica to this moss because the peasants 
of Sweden surrounded the chimneys of their houses with it for the prevention of fire. 

la. Var. gigantea Bull Icon. Muse. 106. 1864, 

Fontinalis giga7iteaSu\\,MnsziXi.^. X04. 1S56. 

Fontmalis aniipyretica h,, vviv. rohiista QdLvd.Fjev. Bryol, 88, 1882. 

Plants moderately to very robust, green, brownish-green, golden -green, or copper-brown; cauUne imms 
more or less imbricate or erect-spreading, keeled-co7idiiplicate, keel commonly curved, ovate, . broadly ovate, iance- 
ovate, oval, or almost orbicular , frequently margins on one side reflexed near base, large, 4-8 mm. long, 3-6 mm, 
wide, approximately 1-2 : i ; apices gradually or more or less abruptly narrowed, usually more or less broadly 
obtuse, sometimes acute, entire, subdenticulate, or denticulate; median leaf cells 10-20 p. wide, 7-11 : i; 
peristome teeth smooth or only slightly papillose; trellis of inner peristome often imperfect, slightly muricate, 
transverse bars not appendiculate or only slightly so. 

Type locality, New England. 

Illustrations :™SulI. Icon. Muse, pi, 66; Grout, M.H.M. pL 88d; PL 74, 

Exsiccati: — Austin, Musci Appal 24s; Sulk & Lesq. Musci Bor. Am. (Ed. i) 224, (Ed. 2) 335 in part; 
Grout, N. Am. Muse. PI 137, Conn., 281, Vt.; Delaniare, R. Ik C., Musci Am. Sept. 71, Miquelon; G. K, 
Merrill, 184, Me.; E, D, Merrill, Flora of Maine, 68; Welch, 71 1, Vt.; Grout, Cold Spring Harbor, Nh Y,, July 
5, 1929; E. G. Britton, Pa., July 3, 1899; Burnett ^ Gates, 1704, Pa.; Small, Pa. Mosses, Sept. 2-5, 1889; 
Hohinger ^ Elftman, Mosses of northern Minn., June 21, 1897; A.ven Nelson, $521, Wyo.; Heller, Idaho 
Plants, 3450* A Mosses of Cascade Mts., 82, Wash.; Macoun, Canadian Musci, 598a, N. S.; 757, Ont. ; 3, 
Vancouver Id.; Waghorne, Canadian Musci, Nfld., July 24, 1890. 

In streams and ponds, Canada, Miquelon, and northern United States across the continent. Europe. 
According to Jennings (Manual Mosses of Western Pennsylvania), also in '‘Asia, northern Africa and from 
Canada through the United States to Alabama.'' I have seen no specimens collected south of Pennsylvania, 
From specimens examined, I have concluded that var. gigantea occurs more frequently in eastern ITnitcd 
States than in the western part. 

The yar. giga^itea differs from antipyretica in being commonly more robust, cauline leaves usually 
closely imbricate or subimbricate, ovate, oval, or almost orbicular, and apices more or less broadly obtuse. 
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ib. Van MOLLIS (C. Mull.) n. comb. 

FmtinaUs mollis C, MiiiL Bot. Centralbl. 44 : 421. 1890. 

Plants more or less slender, green, yellowish-green; stems more or less soft, slightly denuded below, 
irregularly pinnate; cauline leaves erect-spreading or loosely imbricate, keeled-condtiplicate or very concave 
withrkeels curved^ ovate, oval, or almost orbicular, with apices gradually narrowed or more or less abruptly 
narrowed, obtuse to more or less broadly obtuse, sometimes slightly cucullate to cucullate, entire, sinuolate, 
siibdenticiilate, or denticulate, 3.5-5 mm. long, i.5”4.5 mm. wide, 1-2 : i; median leaf cells linear-rhombic, 
10-17 ii wide, 6-15 ; i; alar cells enlarged, rectangular, quadrate, or subhexagonal, greenish, yellowish, 
brownish, brown, or yellowish-brown, frequently forming distinct auricles. According to C. Muller and 
Cardot, the Upper perichaetial leaves are oval-suborbicular, truncate, lacerate at apex with age. Capsule 
completely immersed, uw/, 1.75-2 mm. long, i mm. in diameter; operculum obtuse, conical; peristome 
orange-brownish, teeth linear-acuminate, about i mm. long, slightly papillose, with 28-32 lamellae, usually 
united in pairs at apex; inner peristome imperfect, muricate, transverse bars nodulose or appendiculate, 
usually incomplete; spores green, slightly muricate. 

Type locality, Astoria, Washington ; collected by Roll. 

Illustrations:— P/. 74. 

ExsiccAtii— 'Roll, 292, Astoria, Wash., type or duplicate type in Herbarium of the New York Botanical 
Garden; Foster, Wsish.; Avon Nelsofi, Plants of Wyoming, 9670; Porter, Bryophytes of Wyoming, 1437; 

Canadian Musci, 598e, Vancouver Id, 

in rivers, in W’estern United States and Canada. 

This variety differs from antipyretica in having leaves ovate, oval, or almost orbicular, apices broad, 
obtuse, frequently more or less cucullate; from var. gigantea in plants commonly less robust, leaves usually 
smaller, frequently more or less cucullate. 

F. antipyretica var. pseud omoUis Card, has been found on one collection. The name is not considered 
as a synonym because no publication of the description has been found. The specimens are included in 
the exsiccati of F. antipyretica var. mollis, 

F, patens Card, and F. antipyretica patens R. & C. occur on packets of material collected in same 
locality. The names have been omitted from synonymy after a careful search in literature for the de- 
scriptions. The plants agree with the description of F, antipyretica var. mollis and have been included in 
■the exsiccati of this variety. ■ ■ ■ ■ ' • • 

Fontinalis utahensis Card . & Ther, Arch, de Bot. 1 ; 67./. r. 1927. No material of this species has 
been obtainable. From a study of the original desdrption I have concluded that it seems to be more closely 
related to var. mollis tha,n to the other species in this section. 

ic. Var. OREGANENSis R. & C. Rev. Bryol. 15 : 71. 1888. 

Fontinalis rigens Ren. Sc Card. Bot. Centralbl, 44 : 421. 1890. 

Many plants slender, some more or less robust, golden, yellowish-green, brownish-green, olive-green, of 
copper-color, usually glossy in upper portions and dull in lower; stems more or less flaccid and foliate to 
base when young, more or less rigid and denuded at base when older, pinnately branched; branches distant, 
spreading; leaves Arm, rather distant, spreading or erect-spreading, imbricate toward ends of stems and 
branches, keeled-conduplicate with keels not curved above basal curve or only slightly so, some shortly and more or 
less abruptly curved at apex, some with one or both margins reflexed near base, lanceolate, gradually nar- 
rowed toward apex, many apices obtuse or subobtuse, some acute, many denticulate, some entire, 3.5"”5 mm. 
long, some 6,5 mm. in length, 0.75-2 mm, wide, few 2.5 mm. in width, 2.5-4 « ^ J median leaf cells linear, 
6.5-13.5 ju wide, 8“i6 : i; alar cells enlarged and very evident, sometimes as many as 13 vertical rows, 
rectangular to subhexagonal, walls brown or yellowish-brown, frequently forming distinct auricles; fruits 
similar to those in antipyretica, except capsules frequently "pi emergent, and constricted beneath mouth 
when dry. 

Type locality, Oregon; collected by Th. Howell. 

Illustrations: — Pl , 74 . 

ExsicckTU'— Howell, 19, Oregon, in swamps on roots of trees, etc., top of Coast Mts., assumed to be 
type or duplicate type, in herb. Lab. de Cryptogamie, Museum d'Histoire Naturelle, Paris; Grout, N. Am, 
Muse. PI. 210, 437, Washington, and 91, 140, British Columbia; Foster, 747, 907c, 1529, W’'ash.; Nelso?i, Flora 
of W-yoming, 2619; Spreadhorough, Plants of Queen Charlotte Islands, Canada, 83366; Hill, July 10, 1903, 
B. C,; Mr, & Mrs, E, F. Walker, Bryophytes of Alaska, 902; Macoun, Canadian Musci, 9, 598d, Vancouver 
Id.; 208, B. C. 

In swamps, sloughs, pools, ponds, and canals, in western United States and Canada, and in Alaska, 
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This variety differs from antipyreiica in leaves usually shorter, narrower, 2,5""4 : i, lanceolate, gradually 
narrowed toward apex, keels straight or only slightly curved, median leaf cells linear. , • 

I have examined Fontinalis angusiifolia Card. sp. nova, collected by Foster, no. ummaiitt 

Indian Agency, Washington, May 24, 1909. I consider the material as belonging to F, antipyreiica, var 
oreganensis. The search for the original description was unsuccessful. 

I have studied material labeled Fontinalis Fosteri Cardot sp. ipva, no. 1821, which was coliected by 
Foster on margin of Lake Crescent, Wash., Aug. ii, 1911- I consider the plants as belonging to P. anh- 
pyretica, var. oreganensis, I have been unable to locate the original description. 

id. Var. PATULA (Card.) E. comb. 

Fontinalis patula Card, Rev. BryoL 23 : 67. 1896. 

Plants more or less robust, green, yellowish-green, or brownish, more or less glossy; stems more or less 
rigid, 20-25 cm. in length, foliate to base or slightly denuded, irregularly branching; branches more or less 
elongate; leaves spreading or erect-spreading, distant, more or less imbricate at ends of stems and branches, 
keeled-conduplicaUf or carinate and open, or concave, keels or median lines straight above basal curve or only very 
slightly curved, some shortly and more or less abruptly curved at apex, many leaves split along keel, ovate- 
lanceolate to broadly ovate-lanceolate, apices broad and short, majority more or less open, acute, subobtuse, 
obtuse, entire to denticulate, 4-6 mm. long, 1. 5-2. 5 mm. wide, 2-3 : i, in robust plants some leaves up to 
7.5 mm. in length, 4 mm, in width, 1.5-2. 5 : i ; median leaf cells linear, 8.5-15 u wide, up to 24 u in width in 
robust plants, 10-20:1; alar cells enlarged, subrectanguiar, rectangular, or subhexagonal, brownish or 
yellowish-brown. According to Cardot, the perichaetia! leaves broadly ovate-suborbicular, apices rounded, 
lacerate with age; capsule immersed, oblong-subcylindric,ii,$--^ mm. long, 0.75-1 mm. in diameter, operculum 
obtuse-conical; peristome orange-brownish, teeth linear, up to 1.5 mm. in length, often united in pairs at 
apex, slightly papillose, 40-50 lamellae; inner peristome perfect, muricate, lower transverse bars appendicu- 
late; spores green, minutely granulose. 

Type locality, Vancouver Island, Canada, “On stones in the Colquity River near Victoria’’; collected 
by Macoun, May 25, 1893. 

Illustrations: — FI , 74 . 

Exsiccati: — Macoun, Colquity River, near Victoria, B. C., May 25, 1893, assumed to be type^or 
duplicate type, in herb. Lab. de Cryptogamie, Museum d’Histoire Naturelle, Paris; Macoun, Canadian 
Musci, 208, 368, B, C., 104, Vancouver Id.; sheet no, 3928 in National Museum of Canada, V. L; Grout, N. 
Am. Muse. PL 158, B. C.; 144, Wash.; Piper, 37, Wash.; Grant, Marysville, Wash., July, 1927. 

In rivers, lakes, or pools, in Washin^on and British Columbia. 

This variety differs from the species in keel straight above basal curve or almost so, apices broad, short, 
and usually more or less open, capsules oblong-subcylindric, some peristome teeth longer, and lamellae more 
numerous. 

I have studied material labeled Fontinalis Fosteri Cardot sp. nova, no. 1046,^ which was collected by 
Foster in Mt. Rainier National Park, Wash,, Aug. 9, 1909. I consider the specimens as F. antipyretica, 
var, patula. 

■ ■ 2. -Fontinalis NEO-MEXICAN A Sull. & Lesq.- Muse. Bor. Am. (Ed. i) No. 224b. 1S56. 

Fontinalis mercediana Lesq. Proc. Cal. Acad, 1:28. 1868. 

Fontinalis columbica Cd,rd. Rev. Bryol. IS: 82, S4.. 1891. 

Fontinalis neo-mexicana Sull. & Lesq., var. columhica Card. Mon. Font. 61. 1892. 

Plants slender, dull green, vivid green, or yellowish, sometimes golden brown, brownish, or blackish, 
frequently glossy when dry; stems more or less rigid, 20-50 cm. long, denuded and blackish at base with 
age, pinnately branched; branches numerous, more or less flaccid, spreading or ascending; leaves commonly 
rather close, sometimes more or less distant, imbricate at ends of stems and branches, firm, si)reading or 
erect-spreading, keeled-condupUcate, keel slightly curved and often split, oblong-lanceolate, with, many apices 
acute, some more or less obtuse, entire or denticulate, 2.5-5 mm. long, 1-3 mm. wide, 1.5-3 • median leaf 
cells linear, 5-15 (x wide, 10-25 : i ; alar cells slightly enlarged, sometimes as many as 8 vertical rows of cells 
in the alar group, rectangular to quadrate, walls hyaline to yellowish in younger leaves and brown to ferru- 
ginous in older leaves; upper perichaetial leaves broadly oval-lanceolate, abruptly apiculate, lacerate with age. 
Capsule immersed, ovate-oblong, 2-2.5 mm. long, I-1.25 mm. m diameter; operculum conical, obtuse; peri- 
stome teeth orange-brownish, 20-25 lamellae, very papillose, trellis of inner peristome perfect, papillose, 
many transverse bars appendiculate. 

Type locality, New Mexico; collected by Wright. 
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Illustrations:— SiilL, leones, Muse. i/; PL 73 & 74. 

Exsiccati: — A-M rfw; Muse. Appal. 251b, N. Mex.; Sullivant & Lesquereux, Muse. Bor. Am. (Ed. i), 
224b, duplicate type, (Ed. 2) No. 334; N.: Am. Muse. PL 84, B. 'C. and 263, Mont.; A.Uen, Mosses 

Cascade Mts., 80, Wash.; 83, Wash.:, A££^ 7 ey, B. G., June, 1907; Wash., Sept. i,. 1907; Wash., 
October, 1926; Foster- 43^, 967, Wash. ;' Clackamas' Co., Ore., ■ June' 17, "19074 14, Ore.; M. A. Howe, 

R. & C., Muse. Am. Sept., 314,. Cal.; E/w^r,dda!io,,June,'i,899; JfaePadde#, 8910, Cal.; 1116, B. C.; Slocan 
Lake, B. C.., April 7 > 192b; Umboch, S6% Mont.; Aven Pitas Nelson, 62^3, Wyo,; Aven Nelson, Bryophytes 
of Wyoming, 6293, 9669; Flora of Wyoming, 8511 ; Goodding, Plants of Colorado, 1851 ; Standley, National 
Forest, N. Mcx., July 30, igoS ; Macoun, Canadian Musci, 103, 599, B. C.; Spreadborough, 83367, Queen 
Charlotte Islands, Canada. 

In streams of the Rocky Mountain and Pacific Coast states. , 

F. neo-mcxicana differs kom K antipyreiica in the leaves ovate-lanceolate, apices commonly acute, 
the upper pericliaetial leaves broadly oval-lanceolate and, abruptly apicuiate. 

Fontinalis mariiima C.'MillL .Flora 70 :, 225,. ' 1887. 

Cardot in Monographie des Fontinalacees, page 62, suggested that F. maritima might be a variety of 
F. mo~mexicana. My efforts to ,obtaiii authentic material of' F, maritima hnYO been unsuccessful. Prof. 
T. C. Frye, Dep’t of Botany, University of W^ashington, . stated in' a letter, June. 6, 1933, that in 1914’he 
camped for one week at Neah Bay with the express purpose of collecting this moss and that he found nothing 
like it in the sea water. I have not seen the type or any specimen determined by Cardot as being F. mari- 
tima. From Cardot description Lhave assumed that F. maritima might be a synonym or a variety of 
F. nechmexicana and thatThe plant might have floated down from fresh water. 

"3.' F'O'Ntinaits Kindbergii R. &'e.''Bot. :Gaz.,lS: '58. ,1890.,' 

Fontimlis antipyreiica L., vnr. ambigua Ca.rd. 'B.er..BTyQl. I8z S 2 . '' ' 

FoniifmMs,subMfornm Ji. m according to Cnrdot.'' 

FoniimliS'KindberguR, Sl C.,i.'robustiof Card. Mon. Font. 64. [ 'I892.' 

Fontinalis KindbergiiRt Sc C.,t gracilior Card. Mon. Font. '6$. '1892,' 

Plants more or less robust, ferruginous, golden, reddish, or copper-color, glossy above; stems more or 
less rigid, up to 30 cm. or more in length, commonly denuded and blackish near the base, more or less pin- 
nately branched; branches erect or spreading, more or less rigid, commonly plumose; leaves dimorphic; keels 
straight above the basal curve or only slightly curved, sometimes a short and more or less abrupt curve at the 
apex; cauline leaves erect-spreading or loosely imbricate, more or less distinctly carinate or only folded, 
more commonly open than conduplicate, broadly ovate-lanceolate or oval-lanceolate, more or less long and 
narrowly acuminate, apices acute or obtuse, entire or denticulate, sometimes margins on both sides slightly 
involute, the upper 5'-7 mm. long, usually i.5-“3 mm. wide, some up to 4 mm. in width, 1.5-3 • lower 

smaller and shorter-acuminate; branch leaves erect-spreading, rarely imbricate, concave, folded or sub- 
carinate, canaliculate toward apex, narrowly ovate-lanceolate or oblong-lanceolate, long-acuminate, margins 
slightly mvolute, 3-6 mm. long, i-2 mm. wide, 2-3 : i; median leaf cells linear-rhomboidal to linear, 8.5-20 u 
wide, 10-25 ; i; alar cells enlarged, more or less rectangular, quadrate, or hexagonal, walls yellowish or 
brownish, generally forming distinct auricles; perichaetial leaves suborbicular, apices rounded, entire, 
usually lacerate with age. Capside immersed, oblong to suhcylindric, 2-2.5 0.5-0.9 mm. in diam- 

eter; operculum conical; peristome orange-brownish, teeth linear, slightly papillose, with 20-35 lamellae; 
lattice cone of inner peristome perfect, papillose, transverse bars appendiculate; spores yellowdsh-green, 
iiiiiricate, 15-18 fx in diameter. 

Type locality, Vancouver Island {Macotm). 

Illustrations: — Bot. Gaz. 15 : pi. gA; Arkiv. for Botanik 17 , no .14, 15 df 16, pi. 6, no. ii; PL 73. 

Exsiccati: — Allen, Mosses Cascade Mts., 8ia & 8ib, Wash.; Foster, 1045; 1428 in part, 1429, Wash.; 
Piper, 37, Wash.; Macoun, Canadian Musci, 133, 233, 251, 598b, Vancouver Id.; 598, N. S.; J. W. Bailey, 
Cumberland, B. C., June, 1901. 

In streams, lakes, and ponds of United States and Canada, in and west of the Rocky Mountains; also in 
Nova Scotia. Europe. 

This species differs from antipyreiica in the branches usually more or less plumose, the leaves dimorphic 
and more or less long and narrowly acuminate, the keels straight above the basal curve or only slightly 
curved, and the capsules narrower, oblong to subcylindric. 

The robust forms are distinguished by Cardot as forma robustior and the slender forms as var. gracilis 
and forma gracilior. I have been unable to obtain type material of this variety and these forms. As these 
names indicate, there is a wnde variation in the size of the plants and the leaves. However, since aquatic 
xnosses are frequently modified in size and form by changes in the habitat, I have placed F. Kindbergii Ren. 
& Card., f. robustior Card, and F. Kindbergii Ren. & Card., f. gracilior Card, in synonymy. Since I have 
found F. Kindbergii Ren. Si Card., var. gracilis Card, on herbarium packets and not in print, I have omitted 
this name in the synonyms. 
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4. Fontinalis Howelui R. & C. Bot. Gaz. 13 : 200. 1888. 

Plants rigid, yellowish green or dull green, more or less dendroid in appearance; sterns I0-20 cm. long, 
rigid, subligneous, denuded below, pinnate to bipinnate; branches spreading, commonly very plumose, gen- 
erally arcuate; leaves firm and very dimorphic; cauline leaves gradually larger toward the top of the innova- 
tions, commonly erect and imbricate, broadly ovate-lanceolate, more or less short and narrowly acuminate, 
carinate, subcarinate, concave or only plicate, with apices entire or subdenticulate, often slightly cucullate 
or lacerate; upper leaves 5-7 mm. long, 1.5-3 wide, 2-3 : I; lower leaves much smaller; branch leaves 
narrowly lanceolate; long-acuminate, canaliculate or more or less tubular toward apices, concave, not carinate, 
rigid, erect-spreading, 3-4 mm. long, some up to 6 mm. in length, I-1.5 mm. wide, 3-4 : i; median leaf cells 
linear, attenuate, 8.5-17 m wide, 15-25 : i; alar cells enlarged, quadrate, rectangular, or subhexagonal, 
yellowish, brownish, or ferruginous. According to Renauld and Cardot, the perichaetial leaves are oval, 
rounded or truncate at apex, finally lacerate; capsule immersed, oblong or subcylindric, 2 mm. long, 0.50-0.75 
mm. in diameter; operculum unknown; teeth about i mm. long, narrow, linear-acuminate, slightly papillose, 
often connected in pairs at the apex, with 20-30 lamellae; trellis of the inner peristome strongly papillose, 
the lower transverse bars appendiculate. 

Type locality, Oregon; collected by Th, Howell. 

Illustrations:— Bot. Gaz. 13 : pi. 18; PL 73. 

Exsiccati: — Howell, 20, Ore., assumed to be type or duplicate type, in herb. Lab. de Cryptogamie, 
Museum d’Histoire Natureller Paris; 33, Ore.; Allen, near Mt. Rainier, Wash., Feb. ii, 1898; Flett, Mt. 
Rainier, Wash., July 26, 1914. ^ 

In pools, ponds, and swamps, in Oregon and Washington. 

F. Howellii resembles F. Kindbergii rather closely. F. Howellii is usually very rigid, more or less den- 
droid in appearance, branches frequently arcuate, dimorphism is very pronounced, the broadly ovate- 
lanceolate cauline leaves are more or less shortly and narrowly acuminate, and the branch leaves are cana- 
liculate or more or less tubular toward the apices. 

5. Fontinalis chrysophylla Card. Rev. Bryol. 18 : 82 & 84. 1891. 

Plants more or less slender, glossy, ferruginous, reddish, or golden yellow, sometimes brownish below; 
stems more or less rigid, approximately 15-20 cm. in length, denuded near the base, pinnately branched; 
branches spreading, plumose; leaves remote, firm, spreading or erect-spreading, slightly dimorphic, concave, 
subcarinate, carinate, or keeled-con duplicate, median line usually straight above the basal curve or almost so; 
apices obtuse, subobtuse, or acute, entire, subdenticulate, or denticulate; cauline leaves narrowly lanceolate, 
narrowly acuminate, 4-5.5 mm. long, 0.50-r mm. wide, 6-8 : i; branch leaves and leaves of the imtovalions 
very narrowly lanceolate, longly and narrowly acuminate, almost awl-shaped, some of the apices canaliculate, 
some tubular, some almost plane, 3-5 mm. long, 0.20-0.60 mm. wide, 8-18 : i; median leaf cells linear, 
6.8-8. 5 fi wide, 15-30 : i; alar ceils enlarged, quadrate, subrectangular, subhexagonal, brown or yellow', 
forming distinct auricles. According to Cardot, the capsule is completely immersed, oblong to subcylindric. 

Type locality, Washington, Olympic Mts.; collected by L. F. Henderson. 

Illustrations:— P/. 74. 

Exsiccati: — Henderson, 1907, Wash., Olympic Mts., assumed to be type or duplicate type, in herb. 
Lab. de Cryptogamie, Museum d’Histoire Naturelle, Paris; Foster, near Summit, Wash., 4807 in Herb, of 
E. B. Chamberlain now in Farlow Herbarium, also in herb. Lab. de Cryptogamie, Museum d’Histoire 
Naturelle, Paris. 

In mountain bogs and streams, Washington. 

This species differs from F. Kindbergii in all leaves remote, erect-spreading or spreading, cauline 
leaves narrowly lanceolate, branch leaves and leaves of the innovations very narrowly lanceolate, almost 
awl-shaped. 

SeetB. HETEROPHYLLAE Card. Mon. Font. 72. 1S92, 

Leaves dimorphic {cauline leaves and branch leaves unlike with intergradations in shape or size more 
or less absent), cauline leaves, [both young (vernal) and adult (aestival) leaves of F. Inf or mis are included 
here], firm or flaccid, distant to loosely imbricate, concave or subconcave at base, concave, subconcave, 
canaliculate, subtubular, or plane above, narrowly or broadly lanceolate, oblong-lanceolate, narrowly or 
broadly ovate-lanceolate, oval-lanceolate, or suborbicular, gradually acuminate, branch lea^-es smaller, 
firm or flaccid, subconcave or concave at base, canaliculate, subcanaliculate, subtubular, tubular, or plane 
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above, narrowly lanceolate or narrowly oblong-lanceolate, gradually acuminate. The common range of 
members of this section is the eastern half of the United States. 


. Key.' ^ 

1. Plants with young (vernal) and adult (aestival) forms; young or vernal leaves flaccid, 

concave, broadly ovate-lanceolate to suborbicujlar, 4~5 mm. long, 2-3.5 mm. wide; 
apical cells more or less sphagniform; adult or aestival leaves firm, narrowly lance- 
olate, canaliculate or subtubular, 2-3.5 "fim. long, 0.50-0.75 mm. wide; apical cells 

more or less sphagniform 6. hiformis. 

Plants not showing distinct changes with age or seasons; cauline leaves narrowly lance- 
olate to broadly lanceolate or oblong-lanceolate, 3-8 mm, long, 0.5-2 mm. wide; 
apical cells not sphagniform 2. 

2. Stems more or less flaccid; leaves rather indistinctly dimorphic, cauline slightly concave 

at base, plane above, narrowly or broadly lanceolate or oblong-lanceolate, 3. 5-6.5 

mm. long, i-2 mm. wide. 9. missourica. 

Stems more or less rigid; leaves distinctly dimorphic, cauline moderately concave, 
narrowly lanceolate or narrowly ovate-lanceolate, long and narrowly acuminate, 3-8 
mm. long, about 0.5-2 mm. wide ... 3. 

3. Cauline leaves more or less firm, narrowly lanceolate, 4-5.5 mm. long, about i mm. 

wide, usually about 1-1.5 times the length of the branch leaves. ................ 7. disticha. 

Cauline leaves flaccid, narrowly lanceolate to narrowly ovate-lanceolate, 3-8 mm. long, 

0.5-2 mm. wide, usually 1. 5-3.5 times the length of the branch leaves. 4. 

4. Cauline leaves narrowly lanceolate to narrowly ovate-lanceolate, 3-8 mm, long, 1-2 mm. 


wide; branch leaves 2-4 mm. long, 0.45-0.65 ntm. wide; upper perichaetial leaves 

broadly oval 8. Sullivanti. 

Cauline leaves narrowly lanceolate, 4-7 mm. long, 0.50-0.85 mm. wide; branch leaves 
2-3 mm. long, 0.25-0.35 mm. wide; upper perichaetial leaves broadly oval-oblong, 
slightly narrowed at apex. 8a. SulUvanti, var. microdonia. 

6. Fontinalis biformis SulL Mosses U. S, 54. 1856 (in part, according to Lesquereux & James). 

van, SulL Muse. Allegh. No. 191. 1845. 

var., Sull. Muse. Allegh. No. 192. 1845. 

Fihtrichumsp'hagfiifoliumC,yiu\l.Syn,Zii$Q. 1850. 

Filolrichum disiichumQ, MiilLSyn. 2 1850 (in part, according to Cardot). 

Plants moderately slender, with two forms ^ appearance varying with age (sometimes considered as changing 
with seasons) i young (vernal) forms yellowish-green, adult (aestival) forms dull green; stems rather flaccid 
when young, commonly more or less rigid when older, 15-30 cm. long, almost entirely denuded with age, 
piniiately divided; branches numerous, often fasciculate, elongate, erect-spreading; leaves dimorphic; on 
young stems {vernal leaves) more or less distant to loosely imbricate, large, soft, concave, usually broadly ovate- 
lanceolate, some oval-lanceolate to suborbicular, short- to rather long-acuminate, 4-5 mm. long, 2-2.5 mm. 
wide, occasionally up to 3.5 mm., 1-2.5: i, more or less early disappearing and giving place to adult (aestival) 
leaves; apices usually obtuse, sometimes subacute or acute, entire to denticulate; median leaf cells linear, 
obtuse or subobtuse, xi.5-17 m wide, 3-6 : i, sometimes up to 10 : i; apical cells broadly rhornboidal, hex- 
agonal-rhombic, more or less sphagniform; slat cells slightly enlarged, yellowish, subhyaline, or hyaline, 
rectangular or oblong to quadrate, commonly forming small, more or less decurrent auricles; adult leaves 
(aestival) very different from first leaves, appearing niter the disappearance of the majority of the first leaves, 
rather close, imbricate at ends of branches, firm, erect-spreading, narrowly lanceolate, margins strongly 
volute to more or less convolute, canaliculate or subtubular, long acuminate, 2-3.5 0.50-0,75 mm. wide, 
3-4.5 : x; apices acute, entire to denticulate; median leaf cells linear, obtuse or subobtuse, 6.5-12 ix wide, 
5-ro : I, some up to 15 : i; apical cells rhomboidal, hexagonal-rhombic, more or less sphagniform; alar cells 
slightly enlarged, yellowish, subhyaline, or hyaline, rectangular or oblong to quadrate, conijiionly forming 
small more or less decurrent auricles; perichaetium oblong; perichaetial leaves suborbicular, truncate 

and lacerate with age; calyptra long-conical, lacerate at base; capsule immersed to one-half emergent, oval- 
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oblong or subcylindric, 2 mm. long, 0.75 mm. in diameter; operculum conic-rostrate, i.25“~i.50 mm. long; 
peristome orange-brownish, teeth long-acuminate to subulate, about 0.75 nim. in length, slightly papillose, 
sometimes slightly united in pairs at the apex, with i8-*20 lamellae; inner peristome imperfect, transverse 
strands very rudimentary, united only at apex, cilia muricate; spores finely muricate, ic)'-20 m in diameter. 

Type locality, near Columbus, Ohio; collected by Sullivant. 

Illustrations i—Sull Icon. Muse. pis. SQ 60; Engler & Prantl (Ed. 2) ll'fig- 475 i 75 • 

Exsiccati:—- & Lesq, Musci Bor. Am. (Ed, i) 226b (/. vernalis) and 226c (/. aestivalis), Ohio; 
(Ed. 2) 337 (/. vernalis) and 338 (/. aestivalis), Ohio; Austin, Muse. Appal. 245, Ohio; Sullivant, Muse, 
Ailegh. 191 (/. vernalis) and 192 (/. aestivalis), Ohio; Lucy Allen, Musci Indiaiiae 12. 

In woodland streams, central Ohio and Indiana. Cardot reports that he has seen a specimen which was 
collected in Wisconsin. In Mosses of Vermont, pp. 36 and 37, March 15, 1898, Grout states that Cardot has 
written him that he does not know Fontinalis biformis from the eastern states. 

Fontinalis biformis is distinguished from other Heterophyllae by having its dimorphism shown in 
young (vernal) leaves and in adult (aestival) leaves rather than in cauiine and branch leaves. The sphagni- 
form apical cells aid in quickly recognizing this species when both kinds of leaves are not evident on the 
same plant; they also help in separating the young leaves of biformis from the leaves of Novae- Angliae. 

7. Fontinalis disticha Hook. & Wils. in Drumm. Muse. Am. S. States. 151. 1841. 
Pilotrichmn distichum C. Mull. Syn. 2: 150, 1850, in part, according to Cardot. 

Plants slender, more or less delicate, yellowish-green or dull green; stems more or less rigid, up to 
15 or 20 cm. in length, blackish or reddish, denuded at base; branches pinnate, distant, more or less 
distichous, erect-spreading to spreading; leaves dimorphic, distant, cauiine 1-1.5 mm. apart, occasionally 
up to 1.5 mm., erect-spreading, more or less imbricate at ends of stems and branches, more or less firm, 
moderately concave, narrowly lanceolate, very long and narrowly acuminate, acumen sometimes slightly 
twisted, 4-5.5 mm. long, about i mm. wide, approximately 4-5.5 : i, usually about J-1.5 times the length of 
the branch leaves; apices acute to subobtuse, denticulate to almost entire; branch leaves firm, canaliculate or 
subtubular, with margins frequently narrowdy involute, narrowly lanceolate, long acuminate, acumen some- 
times slightly twisted, 3-4 mm. long, about 0.50 mm. wide, approximately 6,8 : i ; apices usually denticulate 
or subdenticulate, sometimes entire; median leaf cells linear-attenuate, 6.5-10.5 jj. wide, 10-16 : i, sometimes 
up to 20 : 1 ; alar cells moderately enlarged, yellowish, subhyaline, or hyaline, rectangular or oblong to quad- 
rate, sometimes subhexagonai, slight auricles or none. According to Sullivant and Lesquereux and 
James, perichaetium cylindrical; perichaetiai leaves truncate and lacerate at apex; capsule narrowly cy- 
lindrical and immersed; operculum conical; teeth of peristome papillose, with 12-16 lamellae; inner peri- 
stome imperfect, transverse strands of the lower half incomplete and appendiculate. 

Type locality, New Orleans, Louisiana; collected by Thomas Drummond. 

Illustrations: — Sull., leones Muse. pi. 63; PL 75. 

'ExsiccATiv—Drumm. Muse. Am. S. States, 151; Sull. Muse. Ailegh. 190; Sull. ^ Lesq. Muse. Hor, 
Am. (Ed, i) 22J, Ala. (Ed. 2) 399 in part; Baker, Alabama Biological Survey, 41, May 26, 1897. 

In streams, in Louisiana and Alabama. 

^ Fontinalis disticha is characterized by plants slender and rather delicate, stems more or less rigid, leaves 
distinctly dimorphic, distant, cauiine 1-1.5 mm. apart, some up to 1,5 mm., more or less hrin, narrowly 
lanceolate, very long and narrowly acuminate, approximately r-T.5 times the length of the branch leaves, 
alar cells moderately enlarged, forming slight auricles or none. 

8. Fontinalis Sullivanti Lindb. Oefv, Finska Vet.-Soc. Forh. 12: 78. 1869. 

Fontinalis Lescurii Sull, var. gracilescens Sull. leones Muse. roi. 1864. 

Fontinalis Renauldi Card. Rev. Bryol, 18 : 82 and 85. 1891. 

Plants very slender, delicate, yellowdsh or yellowish-green; ste7ns more or less rigid, up to 15 or 20 cm. in 
length, reddish, denuded at base, pinnately divided; branches distant, distichous, widely spreading; leaves 
dimorphic, very distant, cauiine 1-2 mm. apart, more or less imbricate at ends of stems and branches, erect- 
spreading, flaccid, more or less concave, narrowly ovate-lanceolate to narrowly lanceolate, long and nammly 
acuminate, 3-8 mm. long, 1-2 mm. wide, 3-7 * l» usually l,5‘-3 times the length of the branch leaves: apices 
acute or subobtuse, commonly denticulate, occasionally subdenticulate, rarely entire; branch leaves flaccid 
to more or less firm, concave, canaliculate, narrowly lanceolate, acuminate, 2-4 mm. long, 0.43-0.65 mm. wide, 
2.5-7 : i; apices acute to subobtuse, subdenticulate or denticulate; median leaf cells linear attenuate, 6.5- 
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12 /i wide, 8-15 : i; alar cells enlarged, yellowish, subhyaline, or hyaline, rectangular or oblong to quadrate, 
sometimes subhexagqnal, usually forming distinct auricles; perichaetium narrowly cylindrical; upper peri- 
chaetial leaves broadly oval j rounded, truncate and lacerate with age; capsule immersed or very slightly 
emergent, narrowly cylindrical, 2.5-3 long, 0.50-0.65 mm. in diameter; operculum conical and long 
acuminate; peristome orange-brownish, teeth narrowly lanceolate, acuminate, slightly papillose, 0.50- 
0,65 mm. long, with 15-23 lamellae; inner peristome imperfect, muricate, transverse strands of lower half 
incomplete; spores very finely rauricate, 18.5-20.5 jLt in diameter. 

Type locality, Cioster, New Jersey; collected by Austin. 

' Illustrations: — PL ^4. 

ExsiccATi:— Austin, Mnsc, Appsl. 249, N. J., assumed to be duplicate type, in Grout Herb., Herb, of 
Yale University, and in National Museum of Canada; Muse. Appal. Suppl. I, 524, N. J. 8c FdL.;SuU. & 
Lesq. Muse. Bor. Am. (Ed. 2) ^41; Huntington , Grout, N. Am. Muse. PL 73, Nichols, Cs, Conn.; 

Latham, 54, N. Y.; Hood, Grout, N. Am, Muse. PL 407, Fla.; Andrews, Nov,, 1931, Ala. 

In stagnant water, attached to bushes, stumps, and roots of trees, in New Jersey, Pennsylvania, Mas- 
sachusetts, Connecticut, Florida and Alabama. Lesquereux and James cite New Hampshire and Vermont. 
Cardot states that it has been reported also as occurring in Delaware and Rhode Island. According to 
Cardot, the F, Sullivanti reported from Brattleboro, Vermont, is the F. Lescurii, var. ramosior of Sullivant 
instead of the F. Sullivanti of Lindberg. According to specimens examined F, Sullivanti is collected more 
frequently in northeastern United States than elsewhere. I have seen two different collections from Florida 
but both were from the same location. 

Fontinalis Sullivanti may be distinguished from F. disticha by plants very slender and delicate, cauline 
leaves very distant, 1-2 mm. apart, flaccid, approximately 1.5-3 times length of the branch leaves, alar 
cells enlarged, commonly forming distinct auricles. 

Fontinalis Sullivanti forma viridis followed by *ToHis mollioribus” occurs on a packet of material 
determined by Cardot. An attempt to locate a description of this form has been unsuccessful. Since the 
leaves of F. Sullivanti are flaccid, I consider these plants as belonging to the species. 

8a. Var. MiCRODONTA (Ren.) n. comb. 

Fontinalis Sullivantii Card. Rev. BryoL 18 ; 83 and 85. 1891, not of Lindberg. 

Fonifwa/is Ren. in litt., according to Cardot. 

Some plants flaccid, others more or less rigid, branches very distant, erect or erect-spreading; cauline 
leaves about i mm. apart, erect-spreading, concave or subconcave at base, plane above, narrowly la^iceolate, 
very long and narrowly acuminate, 4-7 mm. long, 0.50-0.85 mm. wide, 6.5-10 : i, apices acute or subacute; 
branch leaves flaccid to more or less firm, very concave, very long and narrowly acuminate, subcanaliculate or 
tubular, 2-3 mm. long, 0.25-0.35 mm. wide, 5-12 : i; apices acute, or subacute, occasionally entire; 
median leaf cells up to 22 : i ; perichaetium cylindric; perichaetial leaves broadly oval-oblong, slightly narrowed 
at apex, sometimes slightly plicate above; capsule narrowly cylindrical, 2-2.25 uim. long, 0.50 mm. in 
diameter; operculum conical; peristome sometimes yellowish, teeth narrowly linear-acuminate, about 0.50 
mm. long, sometimes united in pairs at the apex; inner peristome very rudimentary, transverse strands 
incomplete, cilia muricate, appendiculate; spores sometimes almost smooth. 

Type locality, unknown; North America. 

Illustrations: — PL 74, 

Exsiccati: — Without collector, date, locality, or number, herb. Lab. de Cryptogamie, Museum d* 
liistoire Naturelle, Paris; Lesquereux, 1883, North America, from Herb. Renauld in Farlow Plerbarium. 

Cardot places F. microdonia in the Malacophyllae. Since the leaves are distinctly dimorphic and 
resemble so closely those of F. Sullivanti Lindb., I am including it in Heterophyllae. Two collections, one 
sterile and one fruiting, have been available for study. It is quite probable that both are from the same 
collection. F. microdonta and F, Sullivanti Lindb. compare so closely in all parts except leaf width and 
capsule size that there is a strong possibility that the specimen named microdonia is a dwarfish form of 
Sullivanti Lindb. However, with very little available material for the determination of constant distin- 
guishing characteristics, it is impossible to make an accurate decision. The cauline and branch leaves of 
microdonta are narrower than those of Sullivanti Lindb.; the perichaetial leaves of microdonta are broadly 
oval-oblong and slightly narrowed at apex, while those of Sullivanti Lindb. are broadly oval; and the capsule 
of microdonta is smaller, 2-2.25 mm. long and 0.50 mm. in diameter in contrast with a length of 2.5-3 ^aim. 
and a diameter of 0.50-0.65 mm. in Sullivanti Lindb. 

9. Fontinalis missourica Card. Rev. BryoL 23 : 69. 1896. 

Fontinalis Hohingeri Card. Minn. Bot. Studies 1898 , no. VI: 43 and 3 ^: 129. pL 21. 1903. 

Fontinalis Umhachi Card. Minn. Bot. Studies 3 ®: 129. PL 22. 1903. 
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Plants slender j green to yeliowish-green, sometimes brownish below ; or less flaccid, yellowish" 

or reddish-brown, up to 15-20 cm. in length, more or less denuded at base; branches pinnate, spreading 
or erect-spreading; leaves rather indistinctly dimorphic, distant, subimbricate to loosely imbricate at ends of 
stems and branches; cauline leaves more or less flaccid y concave to slightly concave at base and plane above, 
occasionally margins narrowdy involute, narrowly or broadly lanceolate, or ohlong-layiccolate, some gradually 
longly and narrowly acuminate, others gradually shortly and broadly acuminate, 3.5~“b ram. long, few up 
to 6.5 mm. in length, i~2 ram, broad, 2.5-6 m; apices acute to subobtuse, entire to denticulate; branch 
leaves more or less flaccid, usually concave at base, plane at apex or subcanaliculate, with some margins narrowly 
involute, narrowly lanceolate or narrowly oblong-lanceolate, gradually short-or long-acuminate, 2.50-4 mm. 
long, 0.5-0.8 mm. wide, 3-6 : i; apices acute or subobtuse, entire to denticulate; median leaf cells linear- 
attenuate, 6.5-13,5 /i wdde, 8-17 : r; alar cells moderately enlarged, hyaline to yellowish, or yellowdsh- 
brown, rectangular, quadrate, or subhexagonal, frequently forming slight auricles; fruit unknown. 

Type locality, near Cole Camp Creek, Benton County, Missouri; collected by the Rev. C. H, Denietrio, 
July 12, 1894. 

Illustrations*. — Card. 1. c,; PL 75, 

Exsiccati: — Demetrio, 172, Mo., assumed to be type or duplicate type, in Herb. Lab. de Cryptogamie, 
Museum d’Histoire Naturelle, Paris, and in Farlow Herbarium; 5191 in E. B. Chamberlain Herb., May 29, 
1896, Mo.; 3810 in E. B. Chamberlain Herb., Sept, 23, 1907, Mo.; Holzinger ^ Elftman, Mosses of Northern 
Minnesota International Boundary Trip of 1S97, Second Falls of Granite River; Umbach, Des Plaines R., 
Romeo, III, June, 1898; 1104, Romeo, III; Grout, N. Am. Muse. PI. 279, Romeo, III; Morrison & Dawson, 
April 15, 1933, Ind.; Welch, 1084 Ind,; Bush, Plants of Ark. 5414, 5414A; collector unknown, August, 1903, 
Magnolia, Mass. 

In springs, streams, and rivers; collections from Minnesota, Missouri, Illinois, Indiana, Arkansas, and 
Massachusetts examined. 

^ Fontinalis missourica Card, is characterized by plants slender, stems flaccid or nearly so, leaves rather 
indistinctly dimorphic, more or less flaccid, cauline leaves slightly concave at base and plane abo%^e, broadly 
lanceolate, oblong-lanceolate, or linear-lanceolate, gradually acuminate, some apices short and broad, others 
long and narrow^ branch leaves smaller, concave at base, subcanalicuiate or plane above, narrowly lance- 
olate or narrowty oblong-lanceolate, gradually short- or long-acuminate. 

I have examined the types or duplicate types of F, missourica, F. Hohmgeri, and F. Umhachi, but only 
sterile specimens have been available. With the exception of younger perichaetial leaves orbicular-ovate, 
apiculate, apex slightly denticulate” in F. Ilolzmgeri, no information concerning the fruits of these plants 
has been found. With some hesitation, I have placed F. Eolzmgeri and F. Umbachi in the synonymy of 
F. missourica, because I have been unable to find any constant, vegetative characteristics by which these 
three plants may be separated. The study of the fruits will aid in a more satisfactory decision. 

I have examined Fontinalis Nelsoni Card. sp. nova, Missouri Mosses 1020, collected by N. L. T. Nelson, 
Irondaie, Nov. 5, 1905. I consider the material as belonging to F. missourica. Search for the original 
description has been unsuccessful. 

Sect. C. LEPIDOPHYLLAE Card. Mon. Font, 80. 1892, 

Leaves more or less uniform (cauline leaves and branch leaves similar with intergradations in shape or 
size present), or exceptionally dimorphic (cauline leaves and branch leaves unlike with intergradations in 
shape or size more or less absent), firm or nearly so, exceptionally flaccid, more or less concave, ovate- 
lanceolate, oblong-lanceolate, oval-lanceolate, narrowly lanceolate, sublinear, or rarely broadly ovate. 
The common range of the members of this section is eastern United States and Canada, although a few have 
been collected in Ohio, Wisconsin, Missouri, and Saskatchewan. 

Key. 

1. Leaves dimorphic, firm or slightly flaccid; older cauline leaves ovate-lance- 

olate or oblong-lanceolate, usually narrowed into an elongated acumen, 

4,5-6 mm. long, 1-2 mm. wide, younger cauline and branch leaves ovate- 
lanceolate, 3-4.5 mm. long, 1.5-2 mm. wide; apices short, broad, and 

obtuse xif. Novae-Angliae, var. heierophylla. 

Leaves uniform, older cauline leaves and younger cauline and branch leaves 

similar with intergradations in shape or size present 2. 

2. Leaves large, ovate-lanceolate, oval-lanceolate, or oblong-lanceolate, 4- 7,5 

mm. long, 1.5-3 tnm. wide, 2-3 : x. 3^ 
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Leaves smaller, oblong-laneeolate or ovate-lanceolate to sublinear, 2-6 mm. 

long, 0.50--2.5 mm, wide, 1.75-4 : •• • •• •• -• . 4. 

3. Apices frequently subcarinate or carinate; leaves more or less firm, ovate- 

lanceolate, oval-lanceolate, or oblong-lanceolate, 5-5,5 mm. long, about 

2 mm. wide, approximately 2.5 : i J2, Allenii. 

Apices concave; leaves flaccid, more or less broadly ovate-lanceolate, 4-7.5 

mm, long, 1.5-3 mm. wide, 2-3 : i . . lie. Novae^Angliae, Ydi,T. latifoUa. 

4. Leaves narrowly lanceolate or oblong-lanceolate, 2-4 mm. long, G.5-1.25 

mm. wide, 3-3.5 :i; apices usually more or less acute; plants slender., 5. 

Leaves slightly distant, oblong-lanceolate, ovate-lanceolate, or sublinear, 

3-7.5 mm. long, 0.5-3 mm. wide, 1. 75-4 : i; apices usually more or less 
obtuse, some subacute, sometimes more or less cucullate; plants slender 
to moderately robust. 6. 

5. Upper perichaetial leaves usually narrowed at apex, acute, or apiculate. ... 10. dalecarlica. 

Upper perichaetial leaves rounded-obtuse .zoa. dalecarlica^ var. Macounii. 

6. Leaves oblong-lanceolate or ovate-lanceolate, majority of margins of apices 

narrowly involute, 3-6 mm. long, 0,75-2.5 mm. wide, 2-4:1; apices 

denticulate to entire, some cucullate. , 7. 

Leaves sublinear or oblong-lanceolate, majority of margins of apices broadly 
involute, 3~5 mm. long, 0.50-1.75 mm. wide, approximately 2.5 : 1; 

apices denticulate, frequently cucullate. . ............. . . . . . . .ii 5 . Novae- Angliae^ var. involuta, 

7. Leaves approximately 3 mm. long, i-i. 25 mm. wide, 2.5-3 : i, closely ap- 

pressed-imbricate; apices denticulate; branches very slender. . . . iia, Novae-Angliae^ var. Lorenziae. 
Leaves 2.5-6 mm. long, 0.75-2.5 mm. wide, 1.75-4 : slightly distant to 

imbricate; apices entire or denticulate; branches more or less robust. . 8. 

8. Stems rather flaccid to more or less rigid; branches more or less distant, 

occasionally fasciculate; leaves more or less firm; apices occasionally 

cucullate..., 9. 

Stems very flaccid; branches fasciculate; leaves more or less flaccid; apices 

rareljr cucullate . , . ...... ...... . . iig. Novae- A ngUae, var, GroutL 


9. Leaves usually ovate-lanceolate, 2.5-6 mm. long, 1-2.5 ram. wide, 1.75-4 • 

apices usually denticulate, some more or less cucullate; upper perichaetial 

leaves with apices rounded or subapiculate.. xi. Novae- Ajigliae. 

Leaves usually oblong-lanceolate, 3-5 mm. long, 0.75-2 mm, wide, 2-4 : i; 
apices commonly entire, frequently denticulate; upper perichaetial leaves 
with apices rounded-obtuse.. .................................... . 10. 


10. Apices usually more or less narrowly obtuse; capsule immersed. . . ,iic. Novae- Angliae, var. DelamareL 
Apices usually more or less broadly rounded-obtuse ; capsule approximately 

one-half emergent J id. Novae- A ngliae^ var. Waghornel 

10. Fontinalis dalecarlica BryoL Eur. 5 : pL 431 . 1846, 

Fontinalis squafnosa L. Herb., according to Gardot. 

Foniinalis squamosa /?. dalecarlica Hartm. Handb. Skand. FI. 341. 1849. 

Pilotrichunt dalecarUcum C.MvL\\.Syn. 2 i i4(^, 1850. 

Fontinalis squamosa^ var, dalecarlica Husnot, Muse, Gall. 287, 1892. 

Plants slender^ dull, sometimes glossy at tips of stems and branches, olive-green to dark green or 
yellowish; stems 10-50 cm. long, more or less rigid, blackish, denuded at base; branches nunierous, fasciculate ^ 
close ^ slender, elongate, attenuate; leaves more or less imbricate, erect or erect-spreading, narrowly lanceolate 
or narrowly oblong- lanceolate, more or less long-acuminate, concave, margins usually involute, 2-4 mm, long, 
0.5-1.25 mm, wide, 3-3,5 : i ; apices narrowly obtuse or acute, denticulate to entire; median leaf cells linear- 
attenuate, 6.5-15 M wide, 10-15 : i, sometimes up to 20-25 : i ;, alar cells enlarged, yellowish or subhyaline, 
quadrate, rectangular, or subhexagonal, sometimes forming definite auricles; perichaetium oval or oblong; 
upper perichaetial leaves commonly narrowed at ape^, acute or apiculate, lacerate with age; capsule immersed, 
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oval, oblong, or subcylindric, 2 mm. long, 0.5-1 mm. in diameter; operculum short-conical, obtuse, 0.45-1 
mm. long; peristome orange-brownish, sometimes yellow-brownish, teeth linear-acuminate, more or less 
granulose, 0.3-0.75 mm. long, with 12-22 lamellae; trellis imperfect, very slightly murkate, transverse 
strands of the lower half incomplete, not append! culate; spores slightly murkate, majority ranging from 
25-35 ij. in diameter, mature in summer. 

Type locality, Sweden. 

Illustrations: — Bryol. Eur. pi. 431; Husnot, Muse. Gall. pi. 80; H. J. Moller, Arkiv for Botanik 
17 : No. 14, figs. IQ-21; Jennings, Mosses W. Pa. pi. 30; Grout, M.H.M. pL 88 and fig. 218; PL 76. 

Exsiccati: — Drumm., Muse. Am. 233; Sull.^ Muse. Allegh. 189; AusL^ Muse. Appal. 251; Sull. & 
Lesq,, Muse. Bor. Am. (Ed. i) 229; (Ed. 2) 342; GrouL Musci Perfecti 22, Vt.; Grout, N. Am. Muse. PL 
286, Vt. and 286a, Wis,; E. D. Merrill, Flora of Maine, 67; G, K. Merrill, 186, Me.; Dutton, Vermont h lora, 
404; Welch, 713, Vt.; G. E. Nichols, Conn., in 1907; Anne Murray Vail, N. Y., Aug. 1892; Chapman, 2064, 
Va.; /. K. Small, W. Va., June 17, 1892; Mosses of Southern United States, 32, Ga.; Shar^, 33,133, Term.; 
Deam, Flora of Indiana, 29527; Low, Canadian Cryptogams, 53, Labrador; Macoun, Canadian Musci, 
600, N. S.; Prince, Nova Scotia Flora, 6187. 

In streams, Labrador to Georgia, west to Ontario, Tennessee, Indiana, and Wisconsin; Greenland, 
according to Kindberg. Europe. 

Fontinalis dalecarlica is easily recognized by its slender habit, the small, concave, lanceolate, more or 
less long-acuminate leaves, usually with involute margins, and perichaetial leaves usually narrowed at 
apex, acute, or apiculate. 

I have seen no North American specimen which I believe to be Fontinalis squamosa L. 

Cardot, in Mon. Font. 88, states that he has found in Canadian Musci 231, mixed with F, Lescurii, a 
form analogous to F. dalecarlica, var. gracilescensy^amat., which he reports as occuping in western Prussia. 
I have carefully examined Canadian Musci 231, in the Herbariurn of Vale University, and I find no plants 
which satisfy Cardot's description of var. gracilescens. Limpricht, in Die Laubmoose, voL 2, p. 6jx, 
considers F. dalecarlica, var. gracilescens Warnst. as a synonym of F. microphylla Schimp. I have found no 
report of the occurrence of F. microphylla in North America. 

loa. Var. Macounii Card. Rev. Bryol. 20: 9. 1893, and 23 : 70. 1896. 

Plants similar to dalecarlica; upper perichaetial leaves round-ohtuse. 

Type locality, Lake Athabasca, Canada; collected by Macoun, 1875. 

Exsiccati: — Macoun, Flora Canadensis, 755, Lake Athabasca, Sept. 24, 1872; Lake Athabasca, 1879. 

I have studied the collections from Lake Athabasca only. The plants of var. Macounii examined are 
more or less flaccid. Cardot separates the variety from dalecarlica upon the basis of the round-obtuse 
perichaetial leaves (acute or apiculate in the species). There were two capsules in the material sent to me 
by Ailorge from the herbarium of the Laboratoire de Cryptogamie, Museum dTiistoire Naturelle, Paris. 
I was unable to determine characteristics of perichaetial leaves because they were too old and lacerated. 
For that reason I have retained Cardot's varietal difference. If, upon examination of a large number of 
fruits, the upper perichaetial leaves are not consistently round-obtuse but are also acute or apiculate, I 
should consider F. dalecarlica, var. Macounii a synonym of F. dalecarlica. 

II. Fontinalis Novae-Angliae Sull. Mosses U. S. 104. 1856. 

Fontinalis Howei Aust. ms. in herb., according to Cardot. 

Fontinalis Cardoti Ren. in litt., according to Cardot. 

Plants slender to slightly robust, dull or glossy, green, to yellowish-green, sometimes more or less brown- 
ish; stems rather flaccid to more or less rigid, 15-40 cm. in length, denuded at base, pinnately divided; 
branches more or less distant, sometimes fasciculate; leaves erect or erect-spreading, slightly distant, sub- 
imbricate or imbricate, more or less Arm, concave to very concave, usually more or less broadly ovate-lance- 
olate although frequently ohlong-lanceolate, margins more or less narrowly involute, 2.5-4 sometimes 

up to 6 mm. in length, 1-2 mm. wide, sometimes 2.5 mm. in width, 1.75-4 : i; apices more or less broadly 
obtuse, subobtuse, or apiculate, usually denticulate, rarely entire, some more or less cucullate; median leaf 
cells linear-attenuate or Hnear-rhomboidal, 6.5-12 ti wide, usually 8-15 : i, rarely up to 20 : x; alar cells 
enlarged, subhyaline, yellowish, or brownish, rectangular, quadrate, or subhexagonal, frequently forming 
distinct auricles; perichaetium oblong or subcylindric; upper perichaetial leaves oval to subofUcuhr , apices 
rounded or subapiculate, more or less truncate and lacerate with age; capsule immersed, more or less cy- 
lindrical, 2-2.5 ^ong, sometimes 3 mm, in length, 0.5-1 mm. in diameter; operculum conical to conic- 
acuminate, 0.75-1 mm. long; peristome orange-brownish, teeth linear-acuminate, more or less papillose, 
0.50-0.65 mm. long, 13-20 lamellae; trellis imperfect, cilia generally united at apex only, more or less nuiri- 
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cate, transverse strands smooth to very slightly muricate, usually incomplete; spores smooth to very finely 
muricate, 20-22 ju in diameter, mature in summer. 

Type.locality, ^New' England, , ' 

Illustrations:— SulL leones Muse. pi. 6$; Jennings, Mosses W. Fa. pi so; Grout, M.H.M. 217 
and pi. 88b; FL ^6. ' ' 

Exsiccati:— Muse. Appal. 244, 246, N. J., 247, 248 in part, N. J.; 3 mU. & Lesq. Muse. Bor. 
Am. (Ed. i) 225, (Ed. 2) 336; Grout, N, Am. Muse. PI. 272, Mass, and 428 (as F. LescMri^ H. Y. City;' 
Welchf 712, yt.; FringlCj Vt., June 18, 1880; E. D. Merrill, Flora of Maine, 70; Huntington, Mass., Feb. 
20, tgosv Hichols, Conn. Mosses, C3a; Gm?;«5, Conn. Flora, /\.66; Sharp, 34103, Tenn.; Bryophytes of Okla- 
homa 12; Small, 26, Ga.; Macoun, Canadian Musci, sheet 3960 in National Museum of Canada, N. S.; 

Mousses du Canada, 1 18, 123, Quebec. 

In streams. Nova Scotia to GeorgiUj westward to Quebec, Tennessee, and Oklahoma. Jennings 
reports it also in Newfoundland and Ontario. 

Fontinalis Novae-AngUae may he distinguished by leaves concave, usually ovate-lanceolate although 
frequently oblong-lanceolate, margins more or less narrowly involute, apices commonly more or less broadly 
obtuse, subobtuse, or apiculate, some more or less cucullate, usually denticulate, and upper perichaetial 
leaves oval to suborbieular, apices rounded or subapiculate. 

I have examined two sterile specimens determined by Cardot as F. Cardoti, one collected by Pringle, 
June 18, 1880, Enosburgh, Vt., and the other collected by Small, July, 1893, Little Stone Mt., Ga., Mosses 
of Southern United States 26. Upon examination of this material and study of Cardot's description, it 
seems to me that the variations between Novae Angliae and Cardoti are sufficiently slight to place Cardoti 
In the syrionyxny oi Nome- Angliae. 

iia. Var. Lorenziae Card. Rhodora 15 : 9. 1913. 

Branches very slender, elongated, leaves closely appressed-imhricate, mote or less firm, concave, ovate- 
lanceolate or oblong-lanceolate, small, approximately 3 mm. long, some up to 4 mm. in length, 1-1.25 mm. 
wide, 2.5-3 • ^ f margins frequently narrowly involute; apices usually round-obtuse, some acute, denticulate; 
fruits unknown. 

Type locality, Andover, Conn.; collected by C. A. Weatherby. 

Illustrations: — FI. 76. 

Exsiccati: — Weatherby, Andover, Conn., 1907, cotype or duplicate type, in Herbarium of Yale Uni- 
versity; 88,126, Tenn.; Bryophytes of Highlands, N. C. 107. 

This variety has been reported from Connecticut, Tennessee, and North Carolina. 

Var. Lorenziae is characterized by habit more or less like that of dalecarlica and leaves very similar 
in shape to those of Novae but smaller. I have retained this plant as a variety of Novae Angliae 

although it has several characteristics in common with dalecarlica, because I have been unable to obtain 
fruiting material, which would aid in making a more satisfactory decision. 

iib. War. cymbifolia {AusL) n. mmh. 

Fontinalis Lescurii SulL, var. ? cymbifolia Aust, Muse. Appal. 248. 1870. 

Fontinalis involuia Ren. & Card., Card. Rev. Bryol. 18 ; 83 8: 86. 1891, 

Branches frequently compressed; leaves more or less close, subimbricate to imbricate, firm, erect- 
spreading, suUinear or oblong-lanceolate, concave to very concave, more or less canaliculate, usually margins 
strongly and more or less broadly involute, 3-5 mm. long, 0.50-1.75 mm, wide, approximately 2.5 ; i ; apices 
short, more or less broad, obtuse or subacute, denticulate, frequently cucullate; median leaf cells 6.5-12 }i 
wide, 7-16 : i; alar cells rectangular, quadrate, or subhexagonal, brown, yellowish, or hyaline, sometimes 
forming distinct auricles; according to Cardot, capsule immersed. 

Type locality, New Orleans, Louisiana; collected by Drummond, 

■■ ■■ ■ Illustrations:-^/. 7d, 

Exsiccati: — Austin, Muse. Appal.’'248, N. J.; Drumm. Muse, Am., S. States, 152; Langlois, Ren. 
Sc Card., Muse. Am. Sept. 186, La.; Langlois, Grout, N. Am. Muse. PI. 388, La.; Grout, N. Am. Muse. PI. 
348, Vt.; Vt., Aug. I, 1900; Welch, Jo86, Ky.; Sharp, 124, Tenn. 

In ponds and streams, Vermont and New York to Louisiana and Florida, west to Kentucky and 
Tennessee. 

I consider involuia to be a variety of Novae AngUde because of the similarity in the leaf characteristics. 
I have seen no fruits of involuia and Cardot’s description of them is very incomplete, but I assume that they 
are similar to those of Novae Angliae, 
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lie. Var. Delamarei (Ren. & Card.) n. comb* 

Fontinalis Delamarei Ren. & Card. Rev. Bryol. 15 : 71. 1888. 

FontinaUs squamosa Delaraare, Ren. & Card., Florule de Tile Miquelon 49, 1S92. 

Plants dull or glossy, olive-green to brownish; branches pinnate and more or less close^ often fasciculate; 
leaves erect or erect-spreading, more or less closer usually subimbricate to imbricate, concave, commonly oblong- 
lanceolate, sometimes ovate-lanceolate, margins generally narrowly involute, some more or less broadly 
involute, 3-5 mm. long, 0.75--1.5 or 2 mm. wide, 2.5-4 : i; apices usually more or less narrowly obtuse, some- 
times subacute or acute, commonly subentire or entire although frequently denticulate or suhdenticulate; according 
to Cardot, perichaetial leaves round-obtuse, lacerate with age; capsule and peristome very similar to those 
of Novae- Angliae; spores slightly muricate, 25-28 u in diameter. 

Type locality, Island of Miquelon; collected by Dr. Delamare. 

Illustrations: — Bot. Gaz. 14 , pi. 14A; PI. 76. 

Exsiccati: — Delamare, Ren. & Card., Muse. Am. Sept. 72, Miquelon, assumed to be type or duplicate 
type, in Grout Herbarium, herbarium of Yale University, and in National Museum of Canada. 

In streams of Island of Miquelon. 

Variety Delamarei is distinguished from Novae-Angliae by branches more or less close, leaves sub- 
imbricate to imbricate, and commonly oblong-lanceolate, usually narrowly obtuse, with majority of apices 
entire or slightly denticulate. 

I id, Var. Waghornei (Card.) n. comb. 

FontinaUs Waghornei Card, Rev. Bryol. 23 : 71. 1896. 

Leaves close, usually oblong-lanceolate, very concave, 3-5 mm. long, 0.75-2 mm. wide, 2-4 : i ; margins 
of apices more or less narrowl3^ involute, apices usually more or less broadly round-obtuse, subacute, or acute, 
some more or less cticullaie, entire to denticulate; perichaetium oblong to subcylindric; capsule approxi- 
mately one half emergent, slightly constricted beneath mouth when dry, 2.5-3 uim. long, 0.75-1 mrn, in 
diameter; peristome brownish-orange, teeth frequently united in pairs at apex, densely papillose, approxi- 
mately 0.75 mm. long, 20-30 lamellae; lattice perfect or almost so, cilia more or less papillose, transverse 
strands almost smooth or slightly papillose, not appendiculate, more or less complete to base. 

Type locality, Heart's Content, Trinity Bay, Newfoundland; collected by the Rev. A. C. Waghorne, 
March 30, 1892. 

Illustrations: — PI. 76. 

ExsiccATi:-—^Waghor7ie, 42, Nfld., assumed to be type or duplicate type, in herb. Lab. de Cryptogamie, 
Museum d’Histoire Naturelle, Paris; Waghorne, Trinity Bay, Newfoundland, 1S93, in Herbarium of The 
New York Botanical Garden. 

Without fruit, it is difficult to distinguish between Novae-Angliae and var. Waghornei. The leaves of 
Novae-Angliae are usually more or less broadly ovate-lanceolate although frequently oblong-lanceolate and 
the apices are commonly distinctly denticulate; the leaves of Waghornei are usually more or less broadly 
oblong-lanceolate, although some are ovate-lanceolate or oval-lanceolate and the apices are frequently entire. 
Variety Delamarei ^ differs in apices usually more or less narrowly obtuse, commonly sub-entire or entire. 
Variety Waghornei may be separated from var. involuta by leaves usually broader, margins more narrowly 
involute and many apices more or less entire. When in fruit, var. Waghornei may be distinguished from 
other members of Lepidophyllae by capsules approximately one half emergent, lamellae commonly more 
numerous, and trellis perfect or almost so. I have had only one collection for study and, according to 
Cardot’s exsiccati, this is perhaps the only locality from which this plant has been collected. 

lie. Var. latifolia Card. Rhodora IS: 9. 1913. 

Leaves large, flaccid, more or less broadly ovate-lanceolate, 4-7.5 mm. long, 1.5-3 mm. wide, 2-3 : i; 
fruit unknown. 

Type locality, Burlington, Conn,; collected by G. E. Nichols, April 16, 1908. 

Illustrations: — PI. 76. 

Kr Cg, Conn., cotype or duplicate type, in herbaria of Yale University and The 

New York Botanical Garden; Grout, N, Am. Muse. PL 280, Vt.; Vt., Aug. 27, 1903; Hunthwloyi, Mass., 
Mar. 5, 1905; Blagg, 9-712, New York; Steyermark, Plants of Missouri, 83. 

The springs, brooks, and pools, Vermont, Massachusetts, Connecticut, New York, and Missouri, 

This variety is distinguished from all other members of Lepidophyllae by its large, broaclly-ovate, 
flaccid leaves. 
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Ilf. Var. HETEROPHYLLA Card. Rhodora 15 : 9. 1913. 

Leaves more or less dimorpMCf older caul ine leaves and younger cauline and branch leaves unlike, with 
intergradations in shape or size more or less absent, firm or slightly flaccid; older cauline leaves slightly 
concave or almost plane, ovate-lanceolate or oblong-lanceolate, some margins slightly involute toward 
apex, 4.5-6 mm. long, i~2 mm, wide, 2.5-5 *11 apices gradually narrowed j elongate, more or less obtuse, 
some acute, denticulate; younger cauline and branch leaves concave, ovate-lanceolate, 3"4.5 mm. long, i. 5-2 
mm. wide, approximately 2 : i; apices short and broad, rounded-obtuse, denticulate, some margins slightly 
involute toward apex; fruit unknown. 

Type locality, North Branford, Conn,; collected by G. E. Nichols, June ii, 1911. 

Illustrations: — FI. 76. 

Exsiccati:— Cgb, Conn., type or duplicate type, in the herbaria of Yale University and The 
New York Botanical Garden. 

In a rocky brook, North Branford, Conn. 

This variety differs from Novae- Angliae in leaves dimorphic, margins very slightly involute or plane, 
and apices not cucullate or very rarely so, those of the older cauline leaves more or less long and narrow. 

iig. Var. Grouti n. var. 

Plantae subgraciles, maxime molles, nitidae, pallide virides aut virides parte superiore, fulvae parte 
inferiore; caules subtenues, 15-20 cent, longi, subdenudati aut denudati et nigricantes parte, inferiore pinnati 
aut bipinnati; rami fasciculati, elongati, usque ad 7 cent. longitudine, erecti aut suberecti; folia distantia, 
usque ad 1.5 mill., subimbricata aut imbricata ad extremum caulium et ramorum, subflaccida aut flaccida, 
concava aut subconcava et amplexa ad basim, plurima plana supra, alia subconcava aut late infiexa, ovato- 
lanceoiata aut oblongo-Ianceolata, 4-5.5 mill, longa, 1.25-2 mill, lata, 2-3 : i; apices acuti, subacuti, sub- 
obtusi, obtusi, aut late-obtusi, raro cucullati, plerumque denticulati, interdum subdenticulati, interdum 
integri, frequenter subinflexi; cellulae mediae lineares-rhomboidales aut lineares-attenuatae, 6.5-13.5 micro- 
mill, latae, 7-15 : I ; cellulae apicales interdum subrhomboidales; cellulae alares magnae, dilatatae, hyalinae, 
luteoiae, aut fulvae oblongae, quadratae, aut subhexagonales, plerumque auriculae bene distinctae; fructus 
ignotus,: ' ' . 

Plants rather slender, very flaccid, ^ossy, pale green or green above, brownish below; stems slightly 
delicate, 15-20 cm. long, more or less denuded and blackish at base, pinnately to bipinnately divided; 
branches fasciculate, elongate, np to 7 cm. in length, erect to erect-spreading; leaves distant, up to 1.5 mm. 
apart, subimbricate to imbricate at end of stems and branches, slightly flaccid or flaccid, more or less concave 
and clasping at base, usually plane above, some slightly concave to broadly Invohxte, ovate-lanceolate or 
oblong-lanceolate, mm. long, 1.25-2 mm. wide, 2-3 : i; apices acute or subacute to rounded-obtuse, very 
rarely cucullate, usually denticulate, sometimes subdenticulate, occasionally entire, frequently narrowly 
involute; median leaf cells linear-rhomboidal or linear-attenuate, 6.5-13.5 ju wide, 7-15 : i ; apical cells 
occasionally more or less rhoraboidal; alar cells enlarged, hyaline, yellowish, or brownish, rectangular, 
quadrate, or subhexagonal, commonly forming distinct auricles; fruit unknown. 

Type locality, Fish Pond, New York Fish Hatchery, Cold Spring Harbor, Long Island, New York; 
collected by' A. J. Grout. 

Exsiccati: — Type, in Grout Herbarium; fragment ^of type in author's herbarium. 

F. Novae- Angliae, var. Grouti differs from the species in plants very flaccid, branches fasciculate, and 
leaves more or less flaccid, usually more distant, less concave, and apices rarely cucullate. 

12. Fontinalis Allenii Card. Rhodora IS: 8 . 1913. Emend. 

Plants more or less robust, glossy, yellowish, golden-yellow, or copper-yellow; stems 15-20 cm. long, 
more or less rigid, reddish, denuded at base, pinnately divided; branches erect or erect-spreading; leaves 
firm, erect or appressed, subimbricate to imbricate, ovate-lanceolate, oval-lanceolate, or oblong-lanceolate, more 
or less concave, short and broadly acuminate, ^-^.^ rnm.. long, about 2 mm. wide, approximately 2.5 : i; 
apices short and broad, plane, concave, subcarinaie, or carinate, rounded-obtuse, rarely subobtuse or acute, 
entire to denticulate; median leaf cells linear-attenuate, 6.5-17 ju wade, 10-20 : i; alar cells usually much 
enlarged, hyaline to yellowash, quadrate, rectangular, or subhexagonal, commonly forming definite auricles; 
fruit unknowrn. 
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Type locality, Mt. Carmel, Hamden, Connecticut; collected by J. A. Allen, Oct. 22, 1880. 

Illustrations: — PL 76. ^ \ 

Exsiccati: — Grout, N. Am. Muse. Pi. 395, Conn., duplicate type, (Type is in Cardot s Herbarium, 
according to G. E. Nichols.) 

In a rocky brook, Connecticut. ^ j 

Only one plant was available for the basis of this description. F. . 4 //mV differs from other Lepido- 
phyilae in leaves frequently subcarinate or carinate, margins rarely involute, and the very conspicuous 
alar cells. Although the apices and alar groups are similar to some in the Tropidophyllae, F. AUenii differs 
in cauline and branch leaves concave, and not keeled at base. 

SeetD. MALACOPHYLLAECard. Mon. Font. 98. 

Plants more or less flaccid, leaves more or less uniform (cauline leaves and branch leaves similar with 
intergradations in shape or size present), subconcave or concave at base, plane or slightly concave above, 
more or less flaccid, commonly distant, up to 1.5 mm. apart, narrowly lanceolate, oblong-lanceolate, or 
ovate-lanceolate, gradually acuminate. Members of this section have been collected throughout the United 
States and in Canada. 

■. Key.." ■■ 

I. Leaves 4-ranked, plane to more or less concave, frequently subcarinate, narrowly 


lanceolate or oblong-lanceolate, 4-5 mm. long, i~2 mm. wide. .... . . . . ... .... 2Z, subcarinata. 

Leaves 3-ranked, usually plane or subconcave, occasionally concave, not sub- 
carinate . . ......... . , .... 2. 

2. Leaf bases distinctly clasping the stem, alar cells enlarged, auricles evident, leaves 

oblong-lanceolate or ovate-lanceolate, more or less long and broadly acuminate. 3. 

Leaf bases not distinctly clasping the stem ...... .......... . 4. 

3. Leaves 3.5-7 mm. long, 1-2.5 mm. wide, distant, up to 1.5 mm. apart; apices of 

perichaetial leaves slightly undulate; lamellae of peristome teeth 20-28.. . . ... 17. Lescurii, 

Leaves 3.5-5 mm. long, 0.75-1.50 mm. wide, rather close, up to 0.75 mm. apart; 

apices of perichaetial leaves not undulate; lamellae of peristome teeth 15-20. . 17a, Lescurii^ var, 

ramoswr, . 

4. Majority of leaves 3.5-8 mm. long .. .. . 5. 

Majority of leaves 2. 5-5.5 mm. long . . . . . 6, 

5. Leaves narrowly lanceolate to lanceolate, 4-8 mm. long, 0.50-1.5 mm. wide, very 

long and narrowly acuminate, apices frequently abruptly narrowed, auricles 

distinct .. ...... .. .. .. .. .. .. .. .. .. .. .. .. . j8, ' fiaccida,^ 

Leaves ovate-lanceolate or oblong-lanceolate, 7-7.5 mm. long, 1.5-2 mm. wide, 
gradually acuminate, apices more or less broad, short, and truncate, auricles 
. 'sHght to ;disri^^^ . . .. .V',;.:.. .. jg^ ient-kuiata, ■ 

6. Leaves 4-5.5 mm. long, 0.65-1.10 mm. wide, apices short and broad, slightly and 

abruptly narrowed, with margins very frequently slightly involute on one side, 

usually appearing oblique 20. MacMillani. 

Leaves gradually acuminate, apices not oblique . : . . . . . ... . 7. 

7. Leaves with majority of apices long and narrow.. .. ,. .... ... ........ . ... ... ... 8. 

Leaves with majority of apices short and broad. . . . 9, 

8. Leaves narrowly lanceolate, oblong-lanceolate, or ovate-lanceolate, alar cells rather 

indistinct, auricles usually none ij. hypnaides* 

Leaves narrowly lanceolate, alar ceils enlarged, auricles usually distinct 15. tenella, 

9. Leaves 2.5-4 ^mm. long, 0.75-1.35 mm. wide, alar cells more or less distinct, slight 

and distinct auricles frequent 1^, nitida. 

Leaves 3-5 mm. long, 1-2.5 (occasionally up to 4) mm. wide, alar cells more or less 

enlarged, auricles none or very slight j6, Duriaei. 


13. Fontinalis hypnoides Hartm. Skand. FI. (Ed. 4) 434. 1843. 

Fontinalis squamosa L., var. ienella Bryol. Eur. 5 : ph 432. 1851-1855. 

Pilotrichum Strombdehii C. Miill. Syn. 2: 150, 1850. 
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FmUnaUs Ramni Hy, Mem. Soc. Agr. Sci. & Arts d'Angers'24M27. ■ ■1882. ' 

Fonidnalis ■hypnoides Hartm.j ^ Ramni Card. Rev. Bryol. 18: 83. 1891, 

' Plants flaccid, f more or less delicate, bright green, pale green, yellowish-green, dull or glossy, sometimes 
darker below and with age; slender^ 10^30 cm. long, more or less denuded at base, pinnately divided; 
branches very distant, erect or erect-spreading, short or elongate; leaves more or less distant, up to 1.5 mm. 
apart, erect-spreading or spreading, erect-imbricate at ends of stems and branches, usually plane, 

some slightly concave, narrowly Imiceolate, oblong-lanceolate, or ovate-lanceolate, gradually acuminate, typically 
the acumen is long and narrow but occasionally short and broad, 3-6 mm. long, 0.75-1.75 mm. wide, 3-5.5 : i; 
apices acute, sometimes subacute, usually entire, sometimes denticulate* median leaf cells linear-attenuate 
or linear-rhomboidai, 8.5-15.5 ju wide, (according to Limpricht, 16-25 ju), 5-12 : i; alar cells usually more or 
less enlarged 'and rather indistinct, hyaline to yellowish-brown, rectangular, quadrate, or subhexagonal, 
commonly not forming auricles, rarely slight auricles occur; perichaetium oval or oblong; upper perichaetial 
leaves more or less broadly oval or suborbicular, rounded-obtuse or subapiculate, truncate and lacerate 
with age; capsule usually one half emergent, rarely immersed, oval, more or less contracted beneath mouth 
when dry, 2-2.4 long and approximately i mm. in diameter; operculum short-conical; peristome 
orange-brownish, teeth linear, often united in pairs at the apex, more or less densely papillose, 0.75-0.80 
mm. long, with 15-30 lamellae; trellis perfect, very miiricate, almost spinulose, transverse strands complete 
and appendiculate; spores more or less muricate, usually 12-14 u in diameter, the larger 16-20 u in diameter 
(according to Limpricht), ripe in summer. 

Type locality, Sweden. 

Illustrations: — BryoL Eur. 1. c, H. J. Moller, Arkiv for Botanik 17, No. figs. $2-34; Roth, Eur. 
Laubm. 2, pLjo; Husnot, Muse. Gall. pL 81; PL 77. 

Exsiccati: — Leiberg, West American Mosses 137, Idaho; Aven Nelson, Plants of Wyoming 8002; 
Bryophytes of Wyoming 9671 ; Baker, Plants of West Central Colorado 6$i; McIntosh, t, S. Dak,; HoMnger 
Elftman, Mosses of Northern Minnesota, June 20, jBgy; Conor d (?), 27, Conn.; Macoun, Ont., Oct. 
1870; Canadian Mosses 206, Ont.; Canadian Musci 604, Saskatchewan, 206, B. C.; Alberta, Aug. 9, 1904. 

in sloughs, ponds, streams, rivers, and lakes, United States and Canada, Europe. Asia. 

Cardot, (Mon. Font. 100 & loi), states that F. hypnoides is a polymorphic species and that both vegeta- 
tive and fruiting structures show more or less variation. In examining a large number of specimens, I 
found that a few^ plants had long-acuminate leaves throughout, that the majority had both long- and short- 
acuminate leaves, and that the capsules varied from immersed to one-half emergent. 

F. hypnoides is characterized by leaves more or less distant, up to 1.5 mm. apart, gradually acuminate, 
with acumen typically long and narrow but occasionally short and broad, apices commonly entire, some- 
times subdenticulate or denticulate, alar cells slightly enlarged, usually more or less indistinct, not forming 
auricles or very^ rarely so, and trellis perfect. 


14. Fontinalis nitida Lindb. et Arn. Muse. Asiae Bor., Part 2, 161. 1890. 

Plants flaccid, delicate, yellowish -green, pale brownish-green, or yellowish-brown, sometimes slightly 
glossy above and dull below, darkening with age; stems slender, 15-40 cm. long, more or less denuded toward 
base, pinnately divided; branches distant, elongate, erect-spreading; leaves rather distant, up to i mm. 
apart, erect-spreading, subimbricate toward ends of stems and branches, flaccid, usually plane, occasionally 
slightly concave, oblong-lanceolate or ovate-lanceolate, gradually acuminate, typically the acumen is short and 
broad hut occasionally long and narrow, 2.5-5 mm. long, 0.75-1.50 mm. wide, 2.5-5 • apices acute or sub- 
acute, denticulate to entire; median leaf cells linear-attenuate or linear-rhomboidai, 8.5-15.5 n wide, 6-15 : i ; 
alar cells enlarged, more or less distinct, hyaline to yellowish-brown, rectangular, quadrate, or subhexagonal, 
frequently forming slight auricles; perichaetium oblong; upper perichaetial leaves oval or suborbicular, 
rounded or subapiculate, lacerate w^ith age; capsule usually completely immersed, oval, 1.25-1.50 mm. long, 
0.75-1 ram. in diameter; operculum short-conical; peristome reddish-orange; teeth linear, often united in 
pairs at the apex, more or less papillose, 0.65-0.75 ram. long, with 18-25 lamellae; trellis perfect, very muri- 
cate, almost spinulose; transverse strands complete and appendiculate; spores finely muricate. 

Type locality, Siberia, Asia. 

IllustR/ITIONS : — PL 77- , . 

Exsiccati: — Allen, North American Mosses A3, Ore.; Leiberg, Mosses from Kootenai Co., Idaho; 
Baker, Colo., Sept, i, 1896; Prmgle, Santa Rita Mts., Ariz,, May 6, 1881; Allen, Conn. Mosses C20; 
Grout, N. Am. Muse. PL 297, Quebec (Cardot^s type collection for var. angustireiis); Macoun, Canadian 
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Miisci 602, B. C., 604a, 759b, Ont.; Flora Canadensis 2615, B. C.; Brinkman, Bryophytes of S. and Cen. 
B. C., Canada 145. 

In brooks, rivers, and lakes, United States and Canada, Asia, 

Cardot, (Mon. Font, 104), states that F, nitida is only a regional race of F. hypnoUes, and that they 
differ in very slight characters. It is frequently difficult to distinguish between the two species by means 
of one point of contrast. F, nitida usually has approximately the following combination of characteristics: 
commonly leaves smaller, less distant, apices more or less broad and short, frequently denticulate or sub- 
denticulate, alar cells rather distinct, frequently forming slight auricles, and trellis perfect, 

I have been unsuccessful in locating any description of the variety angustiretis Card, in litt., but I have 
examined several packets of sterile material belonging to the type collection and others determined by 
Cardot. I have concluded, without the aid of the original description, that angustiretis is not sufficiently 
different from the species to be worthy of varietal rank, and have combined the exsiccati of the species and 
variety. 

15. Fontinalis tenella Card. Rev. Bryol. 18: 83 & 85, 1891. 

Plants very flaccid and delicate, yellowish or pale yellowish-green ; stems very slender, io~20 cm. long, 
more or less denuded at base, pinnately divided; branches elongate, rarely producing secondary branches; 
leaves up to i mm. apart, erect-spreading, usually plane, some slightly concave, narrowly lanceolate, 

very longly and gradually acuminate, 2.5-5,5 mm. in length, 0.45-1.5 mm. wide, 3.5“-6 : i ; apices acute, entire 
to denticulate; median leaf cells linear-attenuate or linear-rhomboidal, 6.5-12 ju wide, 7-16 : i, (10-20 : i, 
according to Cardot); alar cells enlarged, hyaline to yellowish-brown, rectangular, quadrate, or subhexagonal, 
frequently forming slight, distinct auricles; perichaetium oblong; upper perichaetial leaves oval or suborbicuiar, 
apices rounded, frequently apiculate, lacerate with age; capsule immersed, oval or oblong, 1.25-2 mm. long, 
0.50-1 mm. in diameter; operculum short-conical; peristome orange-brownish or yellowish-brown, linear, 
often united in pairs at the apex, strongly papillose, 0.50-0.65 mm. long, with 15-20 lamellae; trellis im^ 
perfect, strongly muricate, lower transverse strands incomplete; spores finely muricate, 11.5-15.5 ju in diameter. 

Type locality, Lake Pend d'Oreille, Idaho; collected by Leiberg. 

Illustrations: — PL 77. 

Exsiccati: — Leiberg, N. Am. Mosses 137, Idaho, assumed to be type or duplicate type, in Herb. Lab. 
de Cryptogamie, Museurn d’Histoire Naturelle, Paris, and in Herb, of The New York Botanical Garden; 
Macoun, Canadian Musci 207, B. C.; Brinkman, Bryophytes of S. and Cen. B. C. 247. 

An accurate range of distribution is impossible with material available from two localities only. Ac- 
cording to the specimens examined, this species occurs in western United States and Canada. 

P. tenella differs from P. hypnoides in leaves smaller, narrowly lanceolate, very long acuminate, alar 
cells enlarged, frequently forming slight but distinct auricles, and trellis imperfect. 

16. Fontinalis Duriaei Schimp. Syn. (Ed. 2) 555. 1876. 

Fontinalis hypnoides Hartm., var. Duriaei Husnot, Muscol. Gall. 287. 1892. 

Fontinalis obscur a Cdiid. Minn. Bot. Studies 120, pi. 22. 1903, 

Plants flaccid, green, pale-green, olive-green, or yellowish-green, sometimes brownish, often blackish 
at base; stems slender, 10-30 cm. long, foliated to base or denuded, pinnately divided; branches distant, 
numerous, unequal in length, erect to spreading; leaves more or less distant, 0.5-1 .5 mm. apart, occasionally 
subimbricate, imbricate at ends of branches, spreading or erect-spreading, flaccid to more or less firm, 
plane to subconcave, sometimes with slight longitudinal folds, (margins on one side occasionally slightly 
reflexed, according to Limpricht), oblong-lanceolate to more or less broadly ovate-la7iceolate, occasionally 
subovate, short and broadly acuminate, 3-5 mm. long, rarely cauline leaves up to 7 mm. in length, 1-2.5 
mm. wide (up to 4 mm. in width, according to Limpricht), 2-5.5 : ^ ; apices acute to subobtuse, denticulate 
to entire; median leaf cells linear-atte.nuate or linear-rhombic, 8.5-17 n wide, 6-18 ; i; alar cells more or less 
enlarged, hyaline to yellowish-brown, rectangular, subquadrate, quadrate, or subhexagonal, auricles none 
or very slight; perichaetium oblong; upper perichaetial leaves oval-suborbicular, broadly rounded at apex 
or apiculate, lacerate with age; capsules immersed, oval or short oblong, not contracted beneath mouth when 
dry, approximately 2 mm. long, 1-1.25 mm. in diameter; operculum conical; peristome orange-brownish, 
teeth linear, papillose, 0.75-0.90 mm. long, frequently united in pairs at the apex, with 15-35 lamellae; 
trellis perfect, muricate, transverse strands complete, lower ones appendiculate; spores finely muricate or 
smooth, 15-20 IX in diameter; ripe in summer. 

Type locality, LaCalle, Algeria, Africa; collected by Durieu in 1840. 
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lLLtjsTRATiONS:—Husiiot, MuscoL Gai!. 81; Roth, Eun Laiibm. 2: pL 30: B 77 
Exsiccati:~Rw d Card Muse. Am. Sept, Exsicc. Sept. 382, 383, Minn,; N. Am. Muse. 

PL 190, Mmn., 404, N. Dak. ; J/otoger, Mosses of North-eastern Minn. July 28, 1902; Williams, 82, Mont.; 
Jones, Utah, July 12, 1886; Prmgle, Santa Rita Mts., Ariz., May 6, 1887; Bolander, 79, Cai.; Bw5/^, Eagle 
Rock, Mp., June 17,^1897; Deam, Flora of Indiana 49 ii 7 > Nichols, Mich., Aug., 1926; Q, Ce^ G6^ Conn.; 
Xamm, Canadian Musci 995; 730, B, C. 

In streams and falls, and occasionally in swamps, in United States and Canada. Europe. Africa. 

It js possible that an error has been made in considering F, obscura as a synonym of F. because 

the plants of F. examined were sterile and from two localities only. However, I was unable after 

making a thorough study, to discover any constant distinguishing characteristics. F. Duriaei is a variable 
species and it seems that some of the smaller forms with closer and narrower leaves were named F, ohscura, 
Cardot states that the plants of F. ohscura are dark green or blackish and that the leaves are fragile or 
brittle, I believe this is due to a deposit of unknown nature which covers the older leaves. The younger 
leaves are yellowish-green. ' ■ 

F. Duriaei resembles F, hypnoides but it can^ be recognized by plants generally more robust, leaves 
usually broader, short and broadly acuminate, apices acute to subobtuse, entire to denticulate, alar cells 
more or less distmet, capsules immersed, and not contracted beneath mouth when dry. 

On packets of material determined by Cardot, I have found the names F. Duriaei, iormo, latifolia and 
forma integrifolia. After a very careful search for the descriptions, nothing has been found concerning 
these forms. . 


17. Fontinalis Lescurii Sull. Mosses U. S. 1856, 

Plants flaccid, golden to green ; stems slender, up to 40 cm. in length, denuded and usually darker at 
base, irregularly pinnately divided; branches more or less numerous, distant, slender, commonly elongate; 
leaves distant, up to 1.5 mm. apart, erect-spreading or loosely imbricate, jfnrcfd, clasping and more or less 
concave at base, co^nmonly plane above, frequently slightly concave, ohlongJanceolate or ovate-lanceolate, more 
or less longly a 7 id broadly acuminate, 3.5-7 mm. long, 1-2.5 mm. wide, 2. 5-3.5 : i; apices usually acute, 
occasionally subobtuse, denticulate or suhdenticulate; median leaf cells linear or linear-rhombic, 8.5-12 p 
wide, 10-15 : i ; alar cells enlarged, hyaline to yellowish or brownish, rectangular, quadrate, or subhexagonal, 
co^ufHonly fornvmg distinct auricles. According to Cardot and Sullivant, perichaetium subcylindric; upper 
pericliaetial leaves broadly oval, tubulose, enfolding capsule, apices slightly undulate, rounded-obtuse, truncate 
and lacerate with age; capsule immersed, subcylindric, not contracted beneath mouth when dry, 2-2.5 
long, 0.65 mm. in diameter; operculum conical; peristome orange-brownish, teeth linear-acuminate, subulate, 
papillose, 0.75-1 mm. long, with 20-28 lamellae; trellis imperfect, slightly muricate, cilia united at apex only, 
free at base appendiculate; spores about 20 u m diameter, mature in summer. 

Type locality, Falls of Little River, Lookout Mountain, Alabama; collected by Lesquereux. 

Illustrations: — Sulk, leones Muse. pi. 61; Grout, M.H.M. pi. 87; PI, 78. 

Exsiccati: — Sull. df Lesq., Muse. Bor. Am. (Ed. i) 228, (Ed. 2) 340 in part; Pringle, Vt., June 19, 
1880; Grout, near Plymouth, N. H., Oct. 4, 1897; Conard, 237, N. Y.; Nichols, Conn., April 14, 1911 ; Naylor, 
near Greencastle, Ind., Aug., 1906; Sharp, Bryophytes of Highlands, N. C., 108; Meeker, Kans., in 1900; 

N. S., sheet no. 3958 in National Museum of Canada. 

In streams, Nova Scotia to Alabama and west to the Rocky Mountains. It has been reported as 
occurring in Oregon but I have seen no specimens collected west of Kansas. 

F. Lescurii is a very difficult moss to determine. J[t is frequently confused with F. dalecarlica, F. 
Novae-Angliae, F. hypnoides, and F. tenella, F. Lescurii is characterized by plants flaccid, leaves more or 
less distant, flaccid, clasping and more or less concave at base, plane or slightly concave at apex, oblong- 
lanceolate or ovate-lanceolate, more or less long and broadly acuminate, apices usually acute, occasionally 
subobtuse, denticulate or subdenticulate, and auricles generally distinct. 


17a. Fontinalis Lescurii SulL, var. ramosior Sull. leones Muse. loi. 1864, 

Fontinalis Frosiii Sull. in litt., according to Gardot. 

Fontinalis Eatoni Sull. in Sull. 8c Lesq. Muse. Bor. Am. (Ed. i) 224c. 1856. 

Fontmalis SullivantU Lesq. & James, Man., 271, 1884, not Litidb. 

Plants more slender than the species; branches more elongate; leaves closer, commonly 0.50-0.75 mm. 
apart, narrower, 3-5.5 mm. long, 0.75-1.50 mm. wide, 3-4.5 : i; perichaetial leaves shorter, 2-2.5 loog, 
very concave, not undulate at apex; capsule 2-3 mm, long, 0.75-1 mm. in diameter, operculum about i mm, 
in length; teeth of peristome slightly shorter, approximately 0.65 mm. in length, with less numerous and 
more distant lamellae, commonly 15-20; spores 15-^20 ju in diameter. 

Type locality, Cheshire Co., New Hampshire; collected by Frost and Eaton, 1858. 
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Illustrations:— S ulL, kones Muse. 3^/, <52; Pi!. ^ ^ xr t 

Exsiccati: — C. C. Frostj near Brattleboro, Vt., 185S, ex herb. D. C. Eaton, in herb, of the New lork 
Botanical Garden, assumed to be a duplicate of the type. _ ; 

If it were not for the difference in the perichaetial leaves and the peristome, I should consider the 
specimens examined as F. Lescurii because P. Lescurii is a species which shows great variation. Without 
fruit it is difficult to distinguish between P Lescurii and var. because the plants of the variety 

can be considered as small forms of the species. . 

According to Cardot, the two localities frequently given for the type are one because the collectors 
located the collection from different points, one giving Cheshire Co., New Hampshire, and the other near 
Brattleboro, Vermont. Brattleboro is on the west side of the Connecticut River which separates \'ermont 
and New Hampshire, 

Students of Fontinalaceae have placed P. Eatoni Sull. in the synonymy of F, antipyrettca L., var. 
gigantea Sull. and P. Novae- Angliae Sull. The leaves^are not keeled-conduplicate. Therefore, it can not be 
considered correctly as a synonym of species or varieties in Tropidophyllae. I have had very small portions 
of the plant for study. However, the fragments examined have been from Sull. & Lesq. Muse. Bor. Am. 
(Ed. i) 224c, 1856, collected by D. C. Eaton in Cheshire Co., New Hampshire. The leaf apices from one 
branch resemble those of P. Novae- Angliae and those from another branch resemble the apices of P. Lescurii, 
The form, size, distance, apices, bases, auricles, and areolation of many leaves compare rather closely with 
those of P. Lescurii y var. ramosior. For these reasons, in the absence of capsules and complete specimens 
for study, I consider P. Eatoni Sull. as a synonym of P. LescuriiSxkM, Ydx, ramosior Sull. It is quite possible 
that, instead, it should be placed in the synonymy of F. Lescurii, but more material for study is needed to 
make a final decision. 



18. Fontinalis FLACciDA Ren. & Card. Bot. Gaz. 13 : 201. 1888. 

Plants flaccid, some slightly rigid, delicate, yellowish or yellowish-green ; stems slender, up to 40 cm. in 
length, blackish and denuded at base, pinnately divided; branches very distant, erect-spreading, slender; 
leaves very distant, up to 1.5 mm. apart, imbricate at end of branches, spreading or erect-spreading, very 
flaccid, subconcave to concave at base, plane or very slighUy concave at apex, narrowly lanceolate to lanceolate, 
very long and narrowly acuminate, 4-8 mm. long, 0.50--1.50 mm. wide, 3H5 : i ; apices very frequently abruptly 
narrowed, obtuse to truncate, occasionally Sicnte, denticulate, sometimes almost entire; median leaf cells 
linear-attenuate, 8.5-10 jx wide, 10-15 : i, occasionally up to 20 : i ; alar cells large to very large, hyaline to 
yellowish or brownish, rectangular or snhhtxsLgonzi, forming distinct auricles. According to Cardot, 
perichaetium subcylindric; upper perichaetial leaves broadly oval, truncate and lacerate with age; capsule 
immersed, subcylindric, not contracted beneath mouth when dry, 2 mm. long, 0.50 mm. in diameter; oper- 
culum conical; peristome orange-brownish, teeth narrowly linear-acuminate, often united in pairs at apex, 
slightly papillose, 0.65-0.75 mm. in length, with 18-20 lamellae; trellis imperfect, muricate; spores 
finely muricate or almost smooth. 

Type locality, Bayou Bonfouca, Louisiana; collected by the Rev. A. B. Langlois, March 24, 1886. 

Illustrations: — Bot, Gslz, 13: pL PL yS. 

Exsiccati: — Langlois, Flora Louisiana 140, type or duplicate type, in Herb. Lab. de Cryptogamie, 
Museum d’Histoire Naturelle, Paris, and in United States National Herbarium; Sull. ^ Lesq., Muse. Bor. 
Am. (Ed. 2) 340 in part, according to Cardot; Nichols, Connecticut Mosses, Cox. 

In stagnant or running water in Louisiana and Gonnecticut; according to Cardot, also in Alabama and 
New Hampshire.^ Nichols, in Rhodora 15 : 10, 1913, reports it, in addition, in Massachusetts, Maryland, 
Georgia, Ohio, Missouri, and British Columbia. ^ 

Fontinalis fiaccida is distinguished from other species of Malacophyllae by its very flaccid, narrowly 
lanceolate, very long and narrowly acuminate leaves, with apices very frequently abruptly narrowed, 
obtuse, subobtuse, or truncate, occasionally acute, commonly denticulate, and alar cells large and rectangular 
to subhexagonal. 

A careful search for the original description of F. flacCida forma, minor which appears on a packet of 
material determined by Cardot was unsuccessful. It does not differ materially from the type. 

19. Fontinalis DENTicuLATA Kindb. Hedwigia 36 : 61. 1897. 

Plants very flaccid, yellowish or yellowish-green; stems at least 10 cm. long, denuded at base, pinnately 
divided; leaves distant, subimbricate to imbricate at ends of stems or branches, erect or erect-spreading, 
flaccid, plane, ovate-lanceolate or oblong-lanceolate, gradually narrowed toward more or less blunt apex, 7-7.5 
mm, long, 1.5-2 mm. wide, 3*5~4-5 • apices short, more or less broad, sub-obtuse to more or less truncate, 
denticulate; median leaf cells linear-attenuate, 6.5-10 fi wide, 8-16 : i, occasionally 20 : i ; alar cells commonly 
enlarged, hyaline subhyaHne, or yellowish, rectangular to subhexagonal, auricles slight to distinct; fruit 
unknown. 

Type locality, near St. Louis, Missouri; collected by Dr. Englenian, in 1889 or 1891. 
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:V: ' . : IttUSTRATIONS:-"-^/. 77. 

Exsiccati -Specimen assumed to be duplicate type, determined by Roll, ex herb. Berlin, in herb, 
of New: 'York Botanical Garden. 

A very small amount of sterile material was available for study. The length given in the description 
is that of the material studied. Kindberg gives no length in his description. The F. denticulata 

resemble those ol F. flaccida. It is impossible to determine definitely whether or not there is any relation- 
ship between the two plants with the material at hand. F. denticulata is characterized by long, flaccid, 
plane, ovate-lanceolate or oblong-lanceolate leaves which are gradually narrowed toward the short, broad, 
more or less truncate or obtuse, denticulate apices. 

20. Fontinalis MacMillani Card. Rev. BryoL 23 : 71. 1896. 

Plants more or less flaccid, dull green or yellowish-green; stems about 10 cm. long, slightly denuded 
at base, irregularly pinnately divided; leaves slightly distant, flaccid or more or less firm, erect-spreading, 
slightly imbricate to imbricate at end of branches and stems, concave at base, plane or more or less concave 
above, narrowly lanceolate ^ or oblong-lanceolate, shortly and broadly acuminate, slightly and abruptly narrowed 
near the point, 4-5.5 mm. long, 0.65-1,10 mm. wide, 3.5-6 : i\ apices acute or subacute, denticulate or sub- 
denticulate, frequently more or less twisted, margins usually slightly involute on one side, causing apices to have 
an oblique appearance, median leaf cells linear-attenuate, 8.5-12 u wide, 12-16 : i; alar cells more or less 
enlarged, hyaline, subhyaline, or yellowish, rectangular, quadrate, or subhexagonal, auricles slight or none; 
fruit unknown. 

Type locality, northern Minnesota, near International Boundaiy; collected by Prof. Conway Mac- 
Millan, 1895. 

Illustrations: — FI. yg, 

Exsiccati: — MacMillan, Mosses of Minnesota, Sept., 1895, type or duplicate type, in Herb. Lab. de 
Cryptogamie, Museum dliistoire Naturelle, Paris. 

It is impossible to determine a definite relationship between F. MacMillani and other species in Hetero- 
phyllae and Lepidophyllae because the material obtainable for study was sterile and small in amount; 
difficulties were increased because the leaves were covered with ‘‘Coccon6idees" (according to Cardot), 
and the apices had been partially destroyed by some parasite. The more or less concave and firm leaves are 
characteristic of the Lepidophyllae, but the leaf shape, alar groups, bases, and apices resemble those of 
Malacophyliae. Since the plants resemble those of the latter group and since Cardot, with type material 
at hand, placed MacMillani in the Malacophyliae, I am continuing this classification of the species. F. 
MacMillajii is characterized by leaves narrowly lanceolate or oblong-lanceolate, short and broadly acumi- 
nate, slightly and abruptly narrowed near the point, and apices more or less acute and denticulate, frequently 
more or less twisted, and margins usually slightly involute on one side, 

21. Fontinalis subcarinata Card. Bot. Gaz. 37 : 376. 1904. 

Plants flaccid, yellowish, yellowish-green, or dull-green; stems 15-20 cm. long, denuded below, pinnately 
divided; branches elongate, more or less erect; leaves rather distant, approximately i mm. apart, erect or 
slightly erect-spreading, 4-ranked, flaccid, plane to more or less concave, frequently longitudinally sulcate in 
the middle, narrowly lanceolate or oblong-lanceolate, long acuminate, 4-5 mm. long, 1-2 mm. wide, 2.5-5 • 
apices acute, occasionally subacute, entire, some subdenticulate or denticulate; median leaf cells linear- 
attenuate, 8.5-13.5 u wide, 10-15 : i; alar cells slightly enlarged, frequently rather indistinct, subhyaline, 
yellowdsh, or yellowish-brown, rectangular, subquadrate, subrounded, or subhexagonal, auricles usually 
none or rarely very slight; fruit unknown. 

Type locality, Cypress Hills along Battle Greek, Assiniboia, Canada; collected by Macoun, 1895. 

Illustrations:— Bot. Gaz. 37 : pL 2j-2b; PL 7p. 

Exsiccati; — Macoun, 264, assumed to be type or duplicate type, in Herb. Lab. de Cryptogamie, 
Mus6um d^Histoire Naturelle, Paris, Canadian Cryptogams, sheet 4389 in National Museum of Canada. 

The specimens studied were collected in Saskatchewan, Canada. 

F. subcarinata is characterized by the flaccid, plane or slightly concave, narrowly lanceolate or oblong- 
lanceolate leaves, frequently subcarinate or sulcate, apices usually acute^ and entire, alar cells slightly 
enlarged, more or less indistinct, and auricles usually none or rarely very slight. 

Sect. E. STENOPHYLLAE Card. Mon. Font. 122. 1892. 

Leaves more or less uniform (cauline leaves and branch leaves similar with intergradations in shap 
or size present), rather Arm, narrowly lanceolate, long linear-acuminate, and more or less canaliculate. 
The only specimen reported for this section was collected in Minnesota. 
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22. Fontinalis dichelymoides Lindb. Ofvers. Finska Vet.-Soc. Forfiandi. 12; 76. 1869. 

Plants more or less flaccid ^ slightly glossy, yellowish above, duir brown below; stems slender, 6-20 cm. 
in length, not denuded at base or only slightly so, more or less regularly pinnately divided; branches distant, 
erect-spreading, more or less elongate, 5 tnni. long, slightly attenuate, often curved at the ends; 
more or less distant^ approximately i mm. apart, erect-spreading or secund, firm, narrowly lanceolate^ margins; 
involute, canaliculate, long-acuminate, mm. long, 0.35-0.60 mm. wide, occasionally up to i mm. wide, 

4.5- 5 : i; apices commonly acute, also subacute to obtuse, typically entire, som&titats subdenticulate; median 
leaf cells linear-attenuate, 8.5--IO }x wide, 10-30 : i; alar cells enlarged, hyaline to yellowish or brownish, 
rectangular, subrectangular, or subhexagonal, auricles commonly very apparent and slightly convex; 
fruit unknown or incompletely known. 

Type locality, Lake Piojarvi, Finland; collected by Brotherus, Aug. 7, 1869. 

Illustrations :-^Roth, Eur. Laubra. 2i pi. 31; Engler and Prantl (Ed. 2) 476; H, J. Mbiler, 

Arkiv for Botanik 17 : no. 14, and m 15; P/. 

'ExsiQCA'tii— Brotherus, Lake Piojarvi, Finland, Aug. 7, 1869, from Herb. S. 0^ Lindberg, assumed to 
be type or duplicate type, in Herb, of New York Botanical Garden; Vermilion Lake, Minn., July 

21, 1886. 

In Lake Vermilion, Minn., according to only material available. Also in Europe. 

Only a small amount of the material from Vermilion Lake has been available. It compares favorably 
with the Brotherus specimens cited, with the exception that the Minnesota plant is slightly more robust and 
less flaccid, the leaves are more or less subimbricate, about 0.5 mm. apart, and more firm. It seems that 
the Fontinalis from Lake Vermilion resembles the Piojarvi specimen sufficiently to be considered as F. 
dichelymoides. Limpricht, Mbller, and Cardot state in their descriptions that the fruit is unknown. How- 
ever, Cardot mentions in his notes that the perichaetial leaves are broadly oval, rounded or truncate, and 
slightly lacerate at apex or short-apiculate. 

Sect. F. SOLENOPHYLLAE Card. Mon. Font. 124. 1892. 

Leaves more or less uniform (cauline leaves and branch leaves similar with intergradations in shape 
or size present), more or less firm when moist, narrowly lanceolate, very concave, subtubulose, or tubulose. 
The common range of the members of this section is southern and south-central United States. 

■Key; ^ 

Plants very slender, very delicate, stems slender to filiform, 10-20 cm. in length, leaves up 

to 2 mm. apart, long-acuminate, almost subulate, convolute-tubulose, and apices acute. 23. flliformis. ' 
Plants slender, delicate, stems slender, 4-10 cm. in length, leaves up to i mm. apart, rarely 

long and narrowly acuminate, more or less tubulose, and apices commonly more or less 

obtuse. , . . .... . , .... ... . . . . . . . . .24. Langloisii. 

23. Fontinalis filifoijmis Sull. & Lesq. in Lesq. Sc James, Mosses of North America 271. 1884. 

Fontinalis disticha Hook. & Wils., var. tenuior Sull. leones Muse. 103. 1864, 

Fontinalis jiliformis Sull. & Lesq., var. tenuijolia Card. Mon. Font. 126. 1892. 

Plants very slender, very delicate, yellowish or yellowish-green ; stems more or less rigid, slender to fliiform, 
10-20 cm. long, denuded and blackish at base, pinnately divided; branches distant, distichous, erect-spread- 
ing, filiform, and plumose; leaves very distant, up to 2 mm. apart, erect or erect-spreading, firm when wet, 
narrowly lanceolate, long-acuminate, almost subulate, convolute-tubulose, 3-6 mm. long, 0.35-0.50 mm. or more 
wide (unrolled), about 8-10 : i; apices acute, subdenticulate or denticulate; median leaf cells linear-rhombic, 

6.5- 12 jjL wide, 6-15 : i; alar cells slightly enlarged, hyaline, subhyaline, or yellowish, rectangular or sub- 
hexagonal, usually forming distinct auricles; perichaetium narrowly cylindric; perichaetial leaves oval- 
oblong, rounded or subapiculate, lacerate with age; capsule narrowly cylindric, immersed, 2.5 mm. long, 
o.35”0*5O wide; operculum conic-acuminate; peristome orange-brownish, lanceolate-subulate, papillose, 
approximately 0.60 mm. in length, with 17-28 lamellae; cilia rudimentary, short, up to 0.40 mm. in length, 
appendiculate, some connected by a few, smooth, transverse strands. 

Type locality, Southern Kentucky; collected by Lesquereux. 

Illustrations: — Sull. leones Muse. pL 64: PL 7p. 

Exsiccati:— & Lesq., Muse. Bor. Am. (Ed. 2) 339 in part; Austin, Muse. Appal 250; Ren. & 
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Card.^ Muse. Am. Sept. Exsicc. 230, Lesguereux, southern Ky., ex herb. C. F. Amtin; Demetrio, 7, 
Mo.; Langlois, near St. Martinsville^ La, 1892; Bois Lobbe, La., Aug. 6, 1892, March 14, 1893; La., March 
15, 1898; Flora Ludoviciniana 746. 

In stagnant water, southern United States. 

Fontinalis filif or mis is the most delicate species in the genus. It is further characterized by leaves firm 
when wet, narrowly lanceolate, long-acuminate, convolute-tubulose, apices acute, and capsule narrowly 
cylindric. 

I can find no apparent difference between sterile and fruiting plants of the vB.r» tenuifolia and the species. 
Several specimens, including duplicates of the type, were examined and leaves were firm when wet instead 
of very flaccid as described by Cardot. The leaf ranges in size recorded for the variety also occur in the 
species. No outstanding difference in size between plants of the species and the variety were found. 

24. Fontinalis Langloisii Card. Rev. Bryol. 84 & 86. 1891. 

Plants slender^ delicate, more or less rigid, yellowish or yellowish-green above, dull green or darker 
green below; stems slejtder, short, 4-10 cm. long, denuded and blackish below, pinnateiy or bipinnately 
divided; branches distant, distichous, slender, delicate, plumose, erect-spreading; about X mm. apartf 

firm when moist, erect-spreading to subimbricate, narrowly lanceolate, more or less tuhulose, 3““3.5 mm. long, 
occasionally 4-5 mm. in length, 0.45-0.65 mm. wide, occasionally 0.75 mm. in width, 6 ; i; apices typically 
obtuse or subobtuse, some subacute, rarely acute, frequently slightly cucuUate, entire to denticulate; median 
leaf cells linear-rhombic, 6.5-13.5 wide, 9-16 : i; alar cells slightly enlarged, hyaline to yellowish, rec- 
tangular, quadrate, or subhexagonal, auricles slight or none; perichaetium cylindric; perichaetial leaves 
lacerate with age; capsule cylindric, i.j $-2 mm. long, approximately 0.5 mm. in diameter; smooth, 18.5- 
24 ju in diameter. 

Type locality, Ravine-aux-Cannes, near Mandeville, La.; collected by the Rev. A. B. Langlois, Oct. 
I, 1890. 

Illustrations: — PI. yg. 

Exsiccati: — Ren. & Card., Muse. Am. Sept, Ex. 229, 231, La.; Grozit, N. Am. Muse. PI. 387, La.; 
Langlois, Flora Ludovidana 648; 518, 814, 816^, Cellestin, 816, La. 

In ponds, ravines, and bayous, in Louisiana. 

Fontinalis Langloisii is quickly recognized by plants short, slender, delicate, branches pinnate, leaves 
narrowly lanceolate, more or less tubulose, apices usually more or less obtuse and denticulate, and fre- 
quently slightly cucullate. 

No description of the fruit was found. Upon one plant, N. Am. Muse. PL 387, I found old capsules 
which served as the basis for my incomplete description of the fruit. 

Fojitinalis involuta R. & C., forma angustifolia (Cardot?) occurs on two collections made by Langlois, 
Oct. 6, 1891, Abita, La., numbers 745 & 745b. The search for a description of this form was unsuccessful. 
“Foliis angustioribus. — (4-5 mm, long. mm. lates) longuis acuminatis, subacut is” is written on the 
packet, no. 745, which was sent to me from Paris by Allorge. I have examined the material carefully 
and have concluded that probably the plants should be considered as F. Langloisii. 

2. BRACHELYMA Sch. Syn. (Ed. 2) 557. 1876. 
sp. P. B. Prodr. 58. 1805. 

DicJielyma sp. Myr. in Act, Reg. Acad. Scient. Holm. 274. 1832. 

Cryphaea sp. Nees in Pflanz. Maxim, von Wied, Reise Nord-Amerika 2: 27. 1841. 

Neckera Sect. 9, DicJielyma Suhsect. 2, Cryphaeadelphus C. Mull. Syn. 2: 145. 1851. 

CrypJiaeadelphus (C. Miill.) Card- in Rev. Bryol. 31 : 6. 1904. 

Plants submerged and floating, slender to more or less robust; stems slender, denuded at the base; 
leaves tristichous, costate, oblong-lanceolate, carinate-conduplicate, apices acute or obtuse, denticulate to 
subentire; median leaf cells hexagonal-rhombic or linear-attenuate; alar cells rectangular, auricles not 
distinct; perichaetium oblong; perichaetial leaves imbricate, ecostate, concave, lanceolate, acuminate, 
entire; capsule very shortly pedicellate, completely immersed; operculum rostrate; calyptra split along one 
side, small, covering only the operculum; peristome double, teeth linear, with few lamellae, erect, cilia 
longer than the teeth, nodulose or appendiculate, free or united at the apex by transverse strands; spores 
yellowish, almost smooth. 

The plants of this genus resemble those of Fowiwalw in leaf forms and capsules immersed, and those of 
DicJielyma in leaves costate, calyptra split along one side, and in outer peristome structure. Brachelyma 
has been reported from the United States only. 
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Key.-' ■ ■ 

Plants usually slender and more or less flaccid; stems pinnately branched; leaf apices acute 

to subobtuse; interior cells rather short hexagonal-rhombic, 2-4 : i, sometimes 6-7 : i. i. subidatum. 
Plants usually I'obust and rigid; stems pinnately or bipinnately branched; leaf apices sub- 

obtuse to obtuse; interior cells linear-rhombic or linear-attenuate, 6-9 : i 2, rohustum, 

1. Brachelyma subulatum (P. B.) Sch. Syn. (Ed. 2) 557. 1876. 

Fontinalis subuhta P. B. 1 . c. 

Dichelyma subulatum Myr A. c, 

Cryphaea immdata Nees L c. 

Neckera subulata C,'M.xiM.SynA. a. 

Cryphaeadelphus subulatus Cdsd,'R.Q;v.'^ryo\. 1904. 

Plants floating^ flaccid, dull green or yellowish; stems slender, 12--20 cm. long, denuded at the base, 
regularly pinnately divided; branches very distant, unequal, spreading, occasionally slightly curved; lemes 
slightly distant on the stem and principal branches, much closer on the younger growth, tristichous, erect- 
spreading or loosely imbricate, keeled-conduplicate, decuxrent, Mong 4 anceolate, acuminate, 2-“4 mm. long, 
0.35-1 mm. wide, 3.5-7 : i; costa per current or disappearing slightly below apex; apices acute to obtuse, 
more or less denticulate; median leaf cells short, irregular, hexagonal-fhofnhic, 5-8.5 wide, 2-4 : x, some- 
times 6-7 : i; the marginal linear-attenuate, 6. 8-8.5 ^ wide, 10-15 *• i, forming a marginal zone of 4 or 5 
rows of cells, less distinct or disappearing toward the apex; alar cells and basal cells quadrate or rec- 
tangular, auricles not distinct. According to Cardot, perichaetium oblong; perichaetial leaves ecostate, 
oblong-lanceolate or linear-lanceolate, rather long-acuminate, entire; seta very short, 1-1.5 mm. long; 
capsule completely immersed, pale yellowish, oval, 1.5-2 mm. long, 0.75-1 mm. in diameter; operculum 
convex-conical; beak oblique; calyptra small, very fugacious, covering only the opercuhm; ptvistomt yellowish, 
teeth linear, finely granulose, with 8-10 lamellae; cilia narrow, finely papillose, nodulose, or appendiculate, 
united or free at the apex. 

Type locality, Georgia; collected by Palisot de Beauvais. 

IllustRx\tions: — Bry. Eur. pL 434; Myrin, 1 . c. pL 7B; Engler & Prantl (Ed. 2) 11 : fig. 477; PI . 

Exsiccati: — Drumm. Muse. Am., S. States 153, Small, Georgia Mosses 5068, 5079; Harper, Alabama 
Plants 104; Langlois, La., July 9, 1893; Mohr, Mobile, Ala.; Schallerl 514, N. C. 

In streams and rivers, in Louisiana, Alabama, and Georgia; also in Arkansas and Illinois, accordingto 
Cardot. 

B. subulatum is easily distinguished by plants slender, leaves keeled-conduplicate, costate, median leaf 
cells hexagonal-rhombic, marginal zone of four or five rows of ceils linear-attenuate, alar cells small, quadrate 
to rectangular. 

2, Brachelyma robustum (Card.) E. G. Britt. BryoL 7 : 48. 1904. 

Cryphaeadelphiis rohustus QQx6..'R.Q^Y.'Btyo\, 1904. 

Plants floating, rather robust, rigid, yellowish-green to dull or brownish-green; stems 10-20 cm. long, 
denuded at the base, pinnately to bipinnately branches numerous, rigid, spreading; leaves close, 

very distinctly tristichous, erect-spreading, subimbricate or imbricate, keeled-conduplicate, decurrent, oblong- 
lanceolate, gradually and broadly acuminate, 3-4 mm. long, 1-1.5 mm. wide, 2-3 : i; costa percurreiit or 
disappearing slightly below the apex; apices obtuse, more or less broad and cucullate, subentire to denticulate; 
interior leaf cells linear-rhombic or linear-attenuate, only slightly shorter than the linear-attenuate marginal 
cells, 6.5-8.5 u wide, median 6-9 : i, marginal 10-13 : t', alar cells and basal cells rectangular or quadrate, 
not forming auricles. According to Cardot, perichaetial leaves like those of B. subulatum. 

Type locality, Limestone Creek, Pulaski Co., Georgia; collected by Roland M. Harper in 1902. 

Illustrations : — PL yg . 

Exsiccati: — Harper, Georgia Plants I9r9a, near Colquitt, Miller Co,, Aug. 4, 1903, assumed to be 
cotype or duplicate type; 2142a, near Dublin, Apr, 21, 1904; 1377a, Pulaski Co., June 27, 1902. 

This species has been reported only from the swamps in Georgia. 

B. rohustum is distinguished from B. subulatum by plants more or less robust, rigid, pinnately to bi- 
pinnately branched, leaves very distinctly tristichous, apices obtuse, more or less broad and cucullate, 
median leaf ceils linear-rhombic or linear-attenuate and slightly shorter than the linear-attenuate marginal 
cells. 
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IfS. DICHELYMA Myr, in Act. Reg. Acad. Scient. Holm. 274. 1832 (emend.). 

Hedw. Descr, 3: 37. 1792. 

Neckera Sect. % Dickelyma Subsect. 1, Eudichelyma C. yiiiW. Syn, 2; 143. 1850. 

Plants growing at edge of water, inundated or entirely submerged; slender to robust, green to golden- 
brown, blackish below, variously branching; branches recurved at apex; leaves tristichous, narrowly lance- 
olate to lanceolate-subulate, falcate-secund to circinate, keeled-conduplicate, slightly denticulate; costa 
percurrent to long-excurrent; median leaf cells linear-attenuate; basal cells shorter; alar cells no wider or 
very slightly so, yellowish; auricles none; perichaetium very elongate-cylindrical; perichaetial ieaves long, 
convolute or tubular, more or less spirally twisted around the seta, strap-shaped or linear-acuminate, 
ecostate, apices entire or slightly denticulate. Capsule ovate, rather long pedicellate, surpassing the 
perichaetium or emerging laterally; operculum conic-rostrate, about as long as urn, frequently oblique and 
curved; calyptra split along one side, large, covering the entire capsule; peristome double, teeth 16, lance- 
linear, erect, obtuse, papillose, frequently more or less cleft along the median line, with few distant lamellae; 
cilia filiform, generally longer than the teeth, occasionally falling with the operculum, sometimes free, 
sometimes united at the apex by transverse strands, or forming a perfect trellis; transverse strands not 
appendiculate; spores small and more or less uniform in size. 

The plants of this genus are distinguished from those oi Fontinalis by their distinctive habit; leaves 
costate, midrib often excurrent; perichaetium very elongate-cylindric, perichaetial leaves strap-shaped or 
linear-acuminate, generally spirally twisted; calyptra split along one side, entirely covering the capsule; 
peristome teeth with fewer lamellae, meshes of trellis not wider than high, and transverse bars never ap- 
pendiculate. Dichelyma differs irom Brachelyma chie^y in leaves narrowly lanceolate, homotropous- 
falcate, perichaetium very elongate-cylindrical, perichaetial leaves convolute, more or less spirally twisted, 
strap-shaped or linear-acuminate, capsule long-pedicellate, surpassing the perichaetium, and calyptra 
covering the entire capsule. Dichelyma has been reported from North America, Europe, and Asia. 


■ Key. ■ 

1. Gosta subpercurrent, percurrent, or briefly excurrent. ...... .... . . .. 2. 

Costa long-excurrent. . . , .. .. .. .. .. ,. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 3. 

2. Costa percurrent or briefly excurrent, leaves acuminate-subulate; inner perichaetial 

leaves strap-shaped, long-acuminate; capsule emerges at end of perichaetium; 

trellis perfect, i. falcatum, 

Costa subpercurrent or percurrent, leaves acuminate, acute to obtuse; inner perichaetial 
leaves linear, long-acuminate; capsule emerges laterally from perichaetium; trellis 
imperfect, cilia free with exception of apices united by 2 or 3 transverse strands. . . 4. pallescens. 

3. Leaves falcate-secund, 4-5 mm. long, apices long-subulate; inner perichaetial leaves 

linear, rather long-acuminate, not twisted or only slightly so; capsule erect, reaching 

apices of perichaetial leaves or surpassing them; trellis perfect 2. uncinaHim, 

Leaves erect-spreading or subsecund, the younger frequently falcate-secund, mm. 
long, apices long-subulate; inner perichaetial leaves acuminate, spirally twisted; 
capsule erect or oblique, at first immersed, later laterally emergent; trellis im- 
perfect, cilia free with exception of apices united by 2 or 3 transverse strands 3. capillaceum. 


1 . Dichelyma falcatum (Hedw.) Myr, 1. c. 

Fontinalis falcata Hedw. Muse. Frond. 3: 57. 1792. and Sp. Muse. 299. i8or. 

Neckera falcata C. Miill. 1. c. 143. 

Plants commonly glossy and bright green when young, later yellowish-green, brownish, or copper-colored 
above, often blackish below; stems 5-15 cm. or more long, irregularly divided or slightly pinnate; branches 
distant, ascending or spreading, slightly flattened, more or less uncinate at the end; leaves close, imbricate 
at base, falcate-secund ^ keeled-conduplicate^ oUong-lanceolaBt then gradually narrowed, acuminate-subulate, 
3-5 mm. long, 0.75-1.35 mm. wide; margins plane or slightly revolute, entire in lower J 4 or denticulate 
toward the apices; costa tmially excurrent, frequently percurrent or almost so; median leaf cells linear-attenuate, 
5-6.5 ju wide, 10-20 : i ; basal cells golden-yellow; alar group inconspicuous; perichaetium very long, narrowly 
cyiindric; inner perichaetial leaves ecostate, strap-shaped, long acuminate, entire or slightly denticulate toward 
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the apex, clasping at the base, spirally twisted around the seta; seta erect, reddish, usually passing at consider-^ 
able length beyond the perichaetial leaves, 5-15 rnm. long; capsule erect, oval, oval-obiong, or cylindric, rounded 
at the base, occasionally contracted beneath mouth when dry, yellowish or rust-brown, sometimes darkening 
with age, 1.25-2 mm. long, 0.50-0.90 mm. in diameter; operculum conical-acuminate, commonly as long 
as the urn, obliquely beaked; calyptra longer than the capsule, base closely clasping the seta; peristome 
reddish or yellowish-orange, teeth linear, about 0.5 mm. long, strongly papillose, with articulations rather 
close; trellis perfect, rust-brown, muricate, cilia longer than the teeth, about 0.6 mm. in length; spores 
smooth or minutely papillose, 10-14 ju in diameter, ripe in summer. 

Type locality, northern Europe. 

Illustrations: — Hedwig, Muse. Frond. 3: pi. 24; Myrin, 1. c. pL 6; Bryol. Eur. pi. 433; Engler h 
Prantl (Ed. 2) III fig. 478; Limpricht, pp. 675 & 676; Husnot, Muse. Gall. pi. 81; PL 7 q. 

Exsiccati: — Sullivant Lesguereux, Muse. Bor. Am. (Ed. i) 229b, New Eng.; (Ed. 2) 343; Grout, N. 

Am. Muse. Pi. 396, Conn. 

I have examined specimens collected in sloughs, swamps, streams, and lakes, in Labrador, Ontario and 
Alberta, Canada, and in the United States in Washington, Oregon, Minnesota, New Hampshire, and Maine. 
The range of this species in North America is Canada and northern United States. Also in Northern 
Europe and Northern Asia. 

D. fadcatum is distinguished from other species of Dichelyma by leaves oblong-lanceolate, gradually 
narrowed into acuminate-subulate apices, falcate-secund, costa usually excurrent, occasionally percurrent, 
inner perichaetial leaves strap-shaped, ver>'' long acuminate, spirally twisted around the seta, capsule sur- 
passing the perichaetium, and trellis perfect. Sterile plants of D.falcatmn resemble those of Drepanocladus 
but are distinguished by the absence of enlarged alar cells. 

2. Dichelyma uncinatum Mitt, in Journ. Linn, Soc. 8: 44. 1864. 

Dichelyma capillaceuni C. Mull. ms. in Muse. Roelk, not Bryol. Eur., (according to Cardot). 

Dichelyma cylindricarpmn Aust. in Bot. Gaz. 2: iii. 1877. 

Dichelyma uncinatum Mitt., var. cylindricarpum (Aust.) Card, in Mon. Font. 139. 1892, 

Plants yellowish-green and frequently glossy above, brownish or blackish at the base; stems more or 
less regularly pinnate, 6-12 cm. long, denuded below; branches distant, spreading, uncinate at the end; 
leaves rather close, tristickous, falcate-sectmd, keeled-conduplicate, ohlong 4 anceolate, then gradually narrowed 
and long-subulate, 4-5 mm. long, 0.50-0.65 mm. wide, mar girts plane or slightly revolute toward the middle, 
denticulate or sinuolate in the upper one-third or one-half, sometimes entire; costa long-excurrent, frequently 
denticulate at the apex only; median leaf cells linear-attenuate, 5-6.5 u wide, 12-20 : i ; alar cells indistinct; 
perichaetium narrowly elongate-cylindric; inner perichaetial leaves linear, rather long-acuminate, entire or 
subdenticulate toward the apex, sheathing, convolute, not twisted or only slightly so; seta reddish, 4-6 mm. 
long, frequently up to 12 mm, in length; capsule erect, extettding to the apices of the perichaetial leaves or 
surpassing them, small, oblong-subcylindric, oval-oblong or cylindric, brownish to yellowish, sometimes 
slightly curved, rounded or more or less attenuate at the base, sometimes slightly contracted beneath the 
mouth and wrinkled when dry, i. 25-1. 50 mm. long, occasionally 2 mm. in length, 0.50-0.65 mm. in diam- 
eter; operculum conic-acuminate; according to Mitten, calyptra not adhering to the seta by the base; 
peristome teeth orange, linear-subulate, almost as long as the trellis, papillose, with 12-18 articulations; 
trellis orange-brownish, perfect, strongly papillose, exceeding outer peristome by about one-fifth of length 
of teeth; spores finely muricate. 

Type locality, Fort Colville, British Columbia, Canada; collected by Lyall. 

Illustrations: — Mitten, Journ. Linn. Soc. 8: pi. 8; PI. jg. 

Exsiccati: — Lyall, near 49th parallel of Lat., Oregon Boundary Commission 1858-1859, in. Farlow 
Herb.; from Fort Colville to Rocky Mts., 1861, in Farlow Herb.; Grout, N. Am. Muse. PI. 92, B. C., 92A, 
Wash.; Piper, 103, Wash.; Foster, 398, Wash.; Howell, Ore. in 1S86; Ilohinger of Blake, Mosses of north- 
western Minn. 43; Leiberg, Mosses of Kootenai Co., Idaho, 81; Macomi, Canadian Musci 194, 2ii, 234, 607, 
B. C.; 761, along L. Superior, Ont.; 213, Vancouver Id. 

In mountain streams and basins, lakes, rivers, and ponds, in northern United States and southern 
Canada, especially in the western portions, 

D. uncinatum is distinguished from D. falcatum by habit more slender, leaves more setaceous because 
of the excurrent costa which is usually more or less smooth beyond the denticulate or sinuolate margins, 
and frequently denticulate only at the apex, perichaetial leaves not twisted, and inner peristome exceeds 
the external teeth by about one-fifth of their length. 

I am unable to find any constant distinguishing characteristics by which D. uncinatum Mitt, and var. 
cylindricarpum (Aust.) Card, can be separated when not in fruit. The leaves and leaf apices vary but leaves 
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on the same plants show the same variations in size, width of apices, denticulation, etc. Although the 
setae in the variety are usually much longer than those of the species, several sporophytes were found in 
which the setae of the variety were about the length of those in the species. Cardot, in Mon. Font., p. 
140, states that it is impossible to separate the two definitely and that the seta length is a variable factor 
in most mosses and is probably subject to rather great variation in Dichelytna also. The seta length and 
capsule size given for var. cylmdricarpum are included in the description of D. uncinatum and the exsiccati 
of the variety and the species have been combined. 

3. Dichelyma CAPILLACEUM [Dill.] Bryol. Eur. 5 : fasc. 31, Suppl. I. 1846, not My rin. 

Dichelymacapillaceum^suhulifolium'Qtyo\.^nr.S:%. 1842, 

Ne€keracapillaceaC,Mu\\,Syn.2:i\^. 1850. 

Dichelyma pallescens Sull, & Lesq. Muse. Bor. Am, (Ed. 2) 346, 1865, not Bryol. Eur., according to Cardot. 
Dichelyma capillaceum BS., var. elongatum Kindb. in Macoun, Cat. Can. PL 6: 160. 1892. 

Plants slender and rather delicate, more or less glossy, yellowish-green or brownish above, dull green 
or blackish below; stems slender, 5-15 cm. long, more or less irregularly pinnate, sometimes denuded below; 
branches distant, spreading, distichous or homotropous, slightly flattened, generally curved at the end, 
sometimes slightly falcate; leaves rather close to distant, occasionally up to i mm. apart, commonly erect- 
spreading or subsecundf the younger freguently falcate-secundf keeled-conduplicate, oblong-lanceolate ^ gradually 
narrowed^ long subulate; 5-7 mm. long, 0.50-0.65 mm. wide; margins plane or slightly revolute toward the 
middle, entire or subden ticulate above; denticulate or entire at the end; median leaf 

Geils linear-attenuate, 6-7 ^ wide, 10-20 ; i; alar cells indistinct; perichaetium elongate-cylindric; inner 
perichaetial leaves acuminate^ entire or subdenticulate toward the apices, clasping, convolute, spirally twisted, 
surpassing the capsule; seta. 3-4 mm. long, completely hidden in the perichaetial leaves; capsule at first 
immersed in the perichaetium, later laterally emergent, erect or oblique, oval or oval-oblong, yellowish, rounded 
at the base, 1-1.5 mm. long, 0,50-0.65 mm. in diameter; operculum convex-conic, beak oblique; calyptra 
large, covering the entire capsule; peristome orange; teeth linear, strongly papillose, with 10-15 articula- 
tions; cilia well-developed, articulate, strongly papillose, much longer than the teeth, free almost their entire 
length, united at the apex with 2 or 3 transverse strands; spores smooth or finely muricate, 10-15 /x in diameter, 
ripe in summer. 

Type locality, Europe. 

Illusteations: — Bryol. Ear, pi, 436; Grout, MMM. fig. 2ig; FL fQ, 

Exsiccati: — Drumm. Muse. Am. 234 in part; Sull, Muse. Allegh. 151; Sull. & Lesq., Muse. Bor. Am. 
(Ed. 2) 345 & 346; Austin, Muse. Appal. 252; Renauld & Cardot, Muse. Am. Sept. Exsicc. 187, Conn.; 
Grout, N. Am. Muse. PL 46, Vt.; 344, Quebec. 

In streams, rivers, pools, ponds, and swamps in eastern United States and Canada, from New Bruns- 
wick and Ontario southward to North Carolina and Tennessee. Also in Europe. 

In sterile condition, D. capillaceum and D. uncinatum resemble each other rather closely. D. capil- 
laceum is more slender and delicate, leaves commonly longer subulate, erect-spreading, slightly secund, the 
younger falcate-secund. When fertile, D. capillaceum is characterized by inner perichaetial leaves acumi- 
nate, clasping, convolute, spirally twisted, surpassing the capsule; and trellis imperfect. 

No material of D. ca^Uaceum Bryol. Eur., var. elongatum Kindb. has been available. Kindberg^s 
description “ stems more elongate, branches more distant, the leaf base longer than the excurrent part of 
the costa” indicates that it may be a form of D, capillaceum. Since these characteristics in aquatic mosses 
are subject to more or less change, I prefer to consider D. capillaceum, var. elongatum as a synonym of D. 
capillaceum. 

4. Dichelyma pallescens Bryol. Eur. 5 : fasc. 31, SuppL i. 1846. 

Dichelyma capillaceum Myr. h c. 

Fontinalis capillacea Hook. & Wils. m Drumm. Musci Amer. 234 in part, 1841, not Dicks., according to 

Cardot. 

Neckera leucoclada C. MiilL Syn. 2: 144. 1851. 

Dichelyma Novae-Brunsviciae Kindb. in litt,, according to Cardot. 

Dichelyma ohtusulum Kindb. in Macoun Gat. Gan. PL 6: 159. 1892. 

Plants yellowish, slightly glossy, or of a pale and dull green; stems very slender, 3-8 cm. long, irregularly 
and subpinnateiy branched, generally denuded at the base; branches distant, spreading, slightly flattened, 
more or less curved at the end; /earn rather close or only slightly distant, secund, slightly falcate, keeled- 
conduplicate, oblong-lanceolate, gradually narrowed, acuminate, acute, subobhise, or obtuse, 3-4 mm. long, 
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0,65 mm. wide, margins plane, denticulate toward the apex, rarely subentire, costa perctirrent or sub per- 
current; median leaf cells linear-rhombic, 6.5-8.5 ju wide, 8-15 • I cells indistinct; perichaetium narrowly 
elongate-cylindric; in7zer perichaetial leaves linear^ long-acurninate^ entire^ clasping^ convolute^ spirally twtstcd; 
seta 4~6 mm. long, entirely hidden in the perichaetial leaves; capsule smalls emerging laterally Jr om the 
perichaetium or slightly surpassing it, erect or oblique, oval-oblong or subcylindric, rounded or slightly 
attenuate at the base, yellowish, 0.65-1.25 mm. long, 0.35-0.50 mm. in diameter; operculum conic-acumi- 
nate; calyptra large, the base clasping the peristome orange; teeth linear, finely papillose, with S-12 
articulations; cilia narrow, articulate, finely papillose, iawger than the teeth, entirely free or united alike apex 

with 2 or 3 transverse strands; spores smooth, 10-1$.$ 

Type locality, North America. 

Illustrations:— -Bryol. Eur, S: pi 43s; Grout, M.H.M. Jg. 220; Jennings, Mosses W. Pa. $1; PL 

79 * ■ ' ■ ■ ' . 

Exsiccati: — Drumm. Muse. Am. 234 in psirt; Austin, Musci Appal Suppl. I, 525; Fernald, Flora of 
Maine 139; Merrill, E. D., Flora of Maine 117; Burnett, 2768, N. Y.; Grout, N. Am. Muse. PL 121, 121a, N. 
Y.; Fow/er, 534, 609, N. B,; Canadian Mosses 210, 235, Ont. 

Along creeks and around ponds, New Brunswick to Minnesota and Pennsylvania. According to 
Cardot, in Rocky Mts., reported by Drummond. 

D. pallescens is characterized by leaves secund, slightly falcate, keeled-conduplicate, oblong-lanceolate, 
gradually narrowed, acuminate, acute to obtuse, costa percurrent or subpercurrent, inner perichaetial 
leaves linear, long-acuminate, convolute, spirally twisted, capsule emerging laterally from perichaetium 
or slightly surpassing it, and cilia longer than teeth, and entirely free or united at apex with 2 or 3 transverse 
strands. When in sterile condition, D. pallescens is distinguished from other species in Dichelynia by leaves 
not acuminate-subulate, and only slightly falcate, 

Excluped Species. 

I consider Dichelyma hrevinerve Kindb., Rev. Bryol. 4 : 99. 1909, Dichelytm Swartzii Lindb. in Hartm. 

Skand. FI. (Ed. 8) 353, 1861, JD. longinerve Kindb. in Bull. Torr. Bot. Club Id: 97, 1889, and, according to 
Cardot, D. californicum Aust. in herb, as belonging to Drepanocladus. I have excluded these from the 
genus Dichelyma because the leaves are not keeled-conduplicate and the alar cells are enlarged and distant, 
forming more or less apparent auricles. 

(It was not practicable to examine all numbers of SuIIivant and Lesquereux, Muse. Bor, Am. (Ed. 2), 
or SuIIivant, Muse. Allegh., and none of either set of Drummond, Muse. Am. S. States; hence Cardot^s 
statements concerning the different unexamined species in these sets have been accepted.) 
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additions 

Supplementary Key TO Mosses IN Volume Three 

Leaves papillose. ........... 2. 

Leaves not papillose 15. 

Papillae formed by projecting cell angles Hyp7iaceaesp.3.ndPterogonmm. 

Papillae over cell lumen* 3. 

Leaves with a strong spreading double costa reaching beyond middle 

of leaf...., Callicostella, 

Costa single, or short, or lacldng 4. 

Costa short often faint and double or lacking. 5. 

Costa well developed, mostly single and reaching leaf middle. 6. 

Leaf cells rarely over 3 :i, often shorter. .Leskeaceae and Schwetschkeopsis, 

Leaf cells more than 3:1..... Taxithelium. 

Leaf cells with a single papilla at back ♦ 7 - 

Leaf cells with two or more papillae at back on some or all. ........ . ii. 

Papillae very large and sharp 8. 

Papillae relatively low and small 9. 

Plants large, dendroid, circinate when dry, dark green Pendroalsia. 

Plants smaller, light green to glaucous. Thelia. 

Leaves somewhat complanate; plants subtropical Stereophyllum, 

Leaves not at all complanate 10. 

Capsules immersed Cryphaea, 

Capsules on a long seta. Leskeaceae. 

Leaves strongly auricuiate - 12. 

Leaves not auriculate 13. 

Auricles fimbriate-papiilose. Anomodon Rugelii. 

Auricles scarcely papillose Tricholepis. 

Leaf cells less than 5 : i, mostly dense and subopaque. ............. Leskeaceae. 

Leaf cells more than 5 : r, not dense or opaque 14. 

Margins plane Barhella. 

Margins revolute . . . .... . . . Leucodontopsis. 

Costa strong, single, reaching leaf middle or beyond 16. 

Costa not as above ..... ........ 25. 

Leaves strongly complanate. 17. 

Leaves not complanate ....... 18. 

Plants with small differentiated under leaves (amphigastra) .... . . . . . Hypopterygium. 

Plants without amphigastra .Pcrothainnium B.nd Neckeraceae. 

Leaves squarrose .Campyliumy Jaegerinopsis and Hylocomieae. 

Leaves not squarrose.. ........................................ . 19* 

Median leaf cells 4 : i or less. .... .... . . .... . . .... . 20. 

Median leaf cells 5-20 ■: i ^ 23. , 

Plants minute; leaves soft and delicate; deaf cells thin-walled. . . . . . . . Fabroniaceae. 

Plants small to large; leaves more rigid when dry; leaf cells mostly 

thick- walled ^ . . . ............. . 21. 

Costa strong, nearly reaching apex, markedly flexuous. Herpelineurum. 

Costa various but not flexuous. ............ . , . . . . ...... 22. 

Capsules exserted on a long seta. . .. — . , . .. . . . . . ...... .......... Leskeaceae and Hypnaceae. 

Capsules on a short seta, immersed to shortly exserted . ... . . ...... Cryphaeaceae and Leucodoniaceae. 

Plants rarely fruiting, subtropical, confined to Florida and the Gulf 

coast . . . . .... . . . . . . . . . . . . . . . . . Meleoriopsis, Pireella and Pseudocry phaea. 

Plants found in all parts of N. America. . .... . . . ...... . 24. 

See also Leucodon julacei^s d.nd Pseudocryphaea, 
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Brachelyma and ^Dichelyma 
(except Didielyma sp.): ; 
IJyptmceae, 

Hookeriaceae, 

',2d. 

27. , 

28. 

Eoakeria, 

Neckera and Hypnacem species 
Fantinalis, 

29. 

Hypmceae, 

Leptodon species* 

Bestia occiDENTALis (Sull. & Lesq.) n. comb. 

Hypnutn occidentale Bull Sl LQsq. Snll. leones Mnsc. Suppl 10$. pL 81 » 1874. 

Isothecium occidentale WillmmSi Bryoi. 29 : 48. 1926, 

Pseudoleskeopsis occidenialis Groutt Ck. List 2$. 1929* 

Plants in rather thin, densely interwoven mats, light to yellowish green, having much the appearance 
of a Heterocladium or a slender B. Breweriana; stems much divided, 2-4 cm. long, prostrate, filiform, the 
ultimate divisions more or less pinnately branched with branches of unequal length, which are slender and 
often attenuate; leaves closely imbricate when dry, erect-spreading when moist; stem leaves oblong-ovate, 
acute to obtuse, o.6~o.8 mm. long, somewhat concave, not decurrent; margins plane and more or less 
serrulate above, costa simple, reaching to about the leaf middle; median ceils oblong to elliptical, 7*“8 p. 
wide, about 2:1, often subhexagon al near apex, gradually but slightly elongated at middle base, a 
considerable area of subquadrate angular cells; the marginal cells are smaller than the median; leaves of 
ultimate branches and branchlets. smaller, more serrate and more nearly oblong, more rounded-obtuse; 
perichaetial leaves sheathing at base, the inner with spreading tips. Dioicous; seta smooth, 1.5 cm. 
long; capsule oblong-ovoid to oblong-cylindric, somewhat inclined; operculum long-conic to subrostrate; 
peristome perfect hypnaceous with two well developed cilia; annulus lacking. Type locality, Oregon, Hall . 

Illustrations :~-~SuII. I. C.; P/. 7J. 

Exsiccati; — ^Grout, N. Am. Muse. PI. 252; Allen, Mosses Cascade Mts. 90b (at least in the author's set). 
According to Dr. Best in his Monograph on Heterocladium (Bull. Torr. Bot. Club 28 : 129), this species is 
often associated with H. heteroptoides and Allen’s 90b (issued as E. heteropterum, Det. Best) is likely to be 
mixed. On moist rocks, especially in crevices; Oregon, Washington, and Vancouver Island. 

This species was overlooked in the Lesq. & James Manual and besides the synonymy given above it 
has been put in Thuidium, Heterocladium and Fseudoleskella by Kindb. Brotherus has apparently over- 
looked it. (See Ed. 2 of Engler-Prantl.) 

Bryhnia Hultenii Bartram. n. sp. 

“Dioica, gracilis, palHde lutescenti-viridibus, nitidis. Caulis repens, parce radiculosus, subpinnatim 
ramosus, ramis ad 15 mm. longis, attenuatis. Folia caulina ad i.i mm. longa, longe decurrentia, plicata, 
e basi cordata late ovata, obtusa vel truncata, minute apiculata; marginibus erectis, superne inequaliter 
serratis, nervo sat tenui, ad medium folii evanido; cellulis anguste rhomboideis, papillose exstantibus, alaribus 
rectangularibus, hyalinis. Folia ramea minora, acuta vel acuminata. Bractae perichaetii e basi \^aginante 
sensira in acumen denticulatum attenuatae. Caetera ignota.” (Bartram.) 

Plants light yellow-green, irregularly divided, subpinnately branching, stems 3“4 cm. long, apparently 
ascending, stem leaves shortly deltoid-ovate, about 1 mm. long by 0.8 mm. -wide, abruptly narrowed to 
the insertion, obtuse or usually short-apiculate, very concave and subcucullate at apex, strongly decurrent, 
finely serrulate all around, faintly costate to about the middle; median leaf cells linear, 6-9 p wide, ± 5- 
8 : 1, marginal and apical cells shorter; at the rounded basal angles a large group of small rounded rather 
irregular cells, below these a group of very large inflated cells, reaching 35 x 90 p^ hyaline or somewhat 
colored, reaching half way to the cOvSta and long decurrent on the stem; branch leaves ovate, acuminate, 
serrulate, with shorter leaf cells, papillose at back by projecting cell-angles. 


24. Aquatic; perichaetial leaves longer than the seta.. 

Rarely aquatic; seta much longer than the perichaetial leaves 

25. Costa double and sti'ong, reaching leaf middle. . 

Costa short to lacking. 

26. Leaves strongly compianate. . • 

Leaves not compianate 

27. Leaves soft and thin; leaf cells 50-60 p wide, 

Leaves mostly of firmer texture; leaf ceils much narrower . . . . 

28. Aquatic, long and floating; capsules immersed. . . . 

Rarely aquatic, if so only a few centimeters in length. . — . . 

29. Capsules exserted on a long seta 

Capsules immersed 
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Type from Kodiak Island, Alaska, 4-27-1932, Eric Hulten No. 5135; also from Sitkalidak Id., Port 
Hobron, Sept, 5, 1931, W. J. Eyerdam no. 36c. 

The pale yellowish color, the short, faint costa, the rounded, apiculate stem leaves and the short pointed 
branch leaves seem to adequately distinguish this species from any of the forms oi Bryhnia Nova- Angliae 
(Sull. & Lesq.) and from any of the Japanese species of Bryhnia which are available for comparsion. Type 
in herb. Bartram and herb. A. J. G. 

No antheridia present. Except for papillae at back of branch leaves this would certainly be placed in 
CalUergon. 


Rhynchostegiella georgiana Dixon & Grout, Bryol. 33 : 2T.pL 4. 1930. 

Plants slender, irregularly branching, loosely sprawling over the substratum, yellowish green, ap- 
parently somewhat complanate-foliate; stems 5-10 mm. long; leaves spreading at an angle of about 60® 
when dry, more widely spreading when moist, shrunken and more strqngly concave when dry, narrowly 
lanceolate, broadest about the length from the base, gradually and evenly narrowed to the slender- 
pointed apex, 1,5-2 mm. long by about Vjo as broad, with plane entire margins; leaf cells narrowly linear- 
rhomboidal, median 70-100 ju long by 6-9 /x wide, shorter and broader near the base; basal rectangular; 
costa well developed below, vanishing above the middle. Apparently dioicous as sporophytes and an- 
theridia were observed on separate plants; inner perichaetial leaves broader, ovate at base with a stronger 
costa; seta yellowish reaching 2-2.5 cm. in length, smooth; capsule short-oblong, cernuous and unsymmetric 
at base, about 1.25 mm. long and more than half as broad, not contracted below its mouth when dry and 
empty; annulus, operculum and calyptra lacking; peristome perfect, cilia (2) and segments nearly or quite 
the length of the teeth, upper part of teeth, cilia and segments granulose, and nearly hyaline ; stomata few, 
at the very base of the capsule. PL So. 

On rotten log in swamp of Ocmulgee R. about two miles below Macon, Bibb Co., Georgia. R. M . Plarper , 
Georgian Plants 1884c, Type in British Museum; cotype in herb. A. J. Grout, com. H. N. Dixon. 

Differs from R. temlla (Dicks.) Limpr. in the more robust, much laxer growth, distant, complanate, 
widely spreading leaves, longer, fully i mm. (there .6-9 mm.), less finely subulate, quite entire (there 
usually with a suspicion at least of denticulation) ; nerve shorter and weaker; cells slightly but appreciably 
wider, and more pellucid; 6-7 [l wide (there 5-6 p.); and very markedly in the longer seta ± 2 cm. (there 
about I cm., often much shorter).*’ 

^‘R, Jaquinii (Garov.) Limpr. has a slightly nearer approach to it in habit, but in all other characters 
is at least equally if not more distinct, and has a rough seta.” 

“R. curviseta has a very appreciably wider leaf and wider acumen in proportion to length, margin 
usually finely denticulate, and short rough seta, except in var. Nichols & Dix. where the seta, while 

smooth is much shorter.” 

”It is more nearly like some Asiatic species; indeed the South Indian i?. leiopoda Dix. & Varde differs 
very little except in the much shorter seta.” H. N. D. 


Hygroamblystegium MACRONEURON Grout, Bryol. 36: I. 1933. 

Plants in deep loosely interwoven masses, dark to bright green above, brown and lime imcrusted below; 
stems 3-5 cm. long, irregularly to subpinnately branching; cortical stem cells small, inside these 2-3 rows 
of slightly larger thick-wailed cells, central strand of a few narrow cells or lacking, the other inner cells 
large, parencymatous in cross-section, about 30 11 in diameter; leaves from the upper middle region of 
branches ± 0.5 mm. wide x ± 1.7 mm. long, oblong-lanceolate, obtusely acute at apex, not decurrent, 
serrulate to the middle or below; costa the width of the leaf base, very thick and strong, diffusing and 
disappearing in the apex, in cross-section elliptical in the leaf middle and composed of uniform thick- walled 
ceils except the somewhat smaller outer layer, near the apex the costa often forks, and often one or more 
slender branches are given off from the lower portion; lower stem leaves shorter and more acute; median 
leaf cells 30-40 x =b 6 /x, oblong to linear, flexuose; basal shorter, alar not differentiated. Archegonia and 
antheridia not found. PL 80. 

Type from near Junction, Texas, in springs along the banks of the Llano River, Jan. i, 1932. Comm. 
Miss Eula Whitehouse, 

Here we have another case of tremendously thickened costa in the Hypnaceae associated with lime in 
solution. 

The generic affinities of this plant are uncertain until sporophytes are found. It is placed in Hygro- 
because of the branched costa and elongated leaf cells. 
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SciAROMiUM Feyei Williams, Bryol. 3S; 52. 1933. 

Flowers and fruit unlcnown: plants up to 7 cm. or more high, with wiry stems, bearing Irregtilar, fiexuoiis 
branches; the stems in cross section oval, about .4 mm. by ,3 mm. in diameter, showing a small central 
strand and thick-walled outer cells in 3 or 4 rows; leaves rather distant, fiexuous-spreading when dry, those 
of stem up to 3.5 mm. long, rather broadly lanceolate, the margins often serrulate nearly all round, of a 
single thickness of cells and in places only i cell wide or entirely lacking, just within which is a broad 
band of elongate cells, 2 layers in thickness, extending from near the base to the short-excurrent, stout 
costa; upper branch leaves very similar to those of stem but smaller; leaf-cells small, smooth, irregular 
and angular, the median 6-8 m wide and up to 16 m long, quite similar to near base, the larger basal cells 
extending across leaf in about 2 rows. PL So. 

Type collected in more or less wet pasture land at Cape Arago, Oregon, Aug. 8, 1922 by T. C. Frye. 

HvLOCOMitiM SPLENBENS (Hedw.) Bry. Eur. var. tenue Sharp. Bryol. 36: 21. 1933* 

Stems slender, attenuate, sparingly bipinnately branched; stem leaves similar to the brancli leaves; 
paraphyllia rare. F ound growing in mats closely adpressed to the perpendicular surfaces of rocks. 

Type: — On siliceous rocks. Roaring Fork Creek, Mt. Le Conte, Sevier Co., Tennessee, alt. 5500 ft. 
May 8, 1932- The type material is deposited in the herbarium of The University of Tennessee. 

This variety was also found on a similar substrate, Rainbow Falls, Mt. Le Conte, Sevier Co., Tennessee. 
4000 ft. Sept. 29, 1930. This collection is to be found in The University of Tennessee herbarium. 

These plants have somewhat the gross appearance of Hygrokypnum micans (Wih.) Broth, but arc of a 
darker copper color. 

CORRECTIONS 


Corrected Key TO THE Subfamilies OF Hypnaceae p. 3. 

1. Costa strong and extending to the middle of the leaf or beyond, usually single, (Ex- 

ceptions in Hylocomiwn and Campylium) . . 4, 

Costa short and double or lacking 2. 

2. Capsules erect and symmetrical, or nearly so; cilia rudimentary or lacking. Entodonieae* 

Capsules more or less cernuous, unsymmetrical. 3. 

3. Plants complanate-foliate (exc. Plagiothecium striatellwn and P. latehricola ) ; leaves 

seldom secund Plagioikecieae. 

Plants not complanate-foliate, leaves usually more or less secund. .................. Hypneae, 

4. Plants large, secondary stems dendroid from creeping or stoloniferous primary stems. . . 5. 

Plants smaller, not dendroid 6. 

5. Capsules erect and symmetrical (Exc. Girgensohnia) ; peristome without cilia Climacieae, 

Capsules curved, peristome perfect Poroiricheae. 

6. Plants complanate-foliate Stereophylleae. 

Plants not complanate-foliate 7. 

7. Capsules ovoid, short, thick and unsymmetric with few exceptions, often little con- 

tracted under the mouth when dry; stem and branch leaves often quite different . . 8. 

Capsules longer, arcuate-cylindric as a rule, usually more contracted under the mouth 

when dry,. v ........................ . .... . AmUysiegiem, 

8. Costa single and usually reaching well beyond middle of leaf; seta often rough; para- 

phyllia lacking Bmckythecieae. 

Costa frequently double, often short; paraphyllia large and abundant in many species; 

seta smooth Eylocomiem* 


p. 9, line 2, for Vancouver, read Vancouver Island. 

p. 19. Substitute Eo'RHYNCfimM substrigosum Kindb. for E.failax (R. & C.) Grout, as it has six years 
priority. Type seen. 

p. 22, line 17, Hoizlnger’s number is 330, not 530. 

p. 23. The range of Eurhynchium serrulaium, eastern U. S., Vermont to Texas, west to Kansas, 
p. 24, line 23, read Cirrifhyllum Grout. 
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p. 25. Cirriphyllum cirrosum coloradense at Kaniak Butte, Whitman Co., Washington, (Geo. N. Jones), 
p. 29, line I . Brachythecium was published in fasc. 52-54 of the Bry. Eur. Brachythecimm glareosum does 
not appear in the key. It will key out to 13. It is a larger species with more plicate leaves than the 
other species under that number. 

p. 32. Jennings, Mosses W. Pennsylvania pL 50, has a good illustration oi Br achy thecium flexicaule, 
p. 38, line 10 from bottom, read B. also 199 for 194. 

p. 39, line 31, for 1926, read 1896. 

p. 41, line 20 from the bottom read C. V. Piper. Also after Brachythecium rivulare insert as synonym 
Hypnum vagans Drumm. Muse. Am. 166 (Specimen in the Canadian National Museum studied), 
p. 43. The description of Brachyihecium plumosum states “ quadrate alar cells few.’^ They are occasionally 
rather numerous. 

p. 45, 1 8th line from bottom, read H. N. Dixon, 

p. 48. Brachythecium collmum has been collected at East Rainy Butte, N. Dakota and El Paso, Texas, 
p. 51 before “SCLEROPODIUM ” insert 

Brachythecium laxirete Kindb. Rev. Bryol. 36 : 97. 1909. apparently only an unimportant form of B. 
rutahulum. 

Brachythecium papillipes Kindb. 1 . c. Doubtful, possibly a depauperate form of B. rutahulum with 
leaves more decurrent than usual. 

Brachythecium pseudo-chlopierum Kindb. Ottawa Nat. 23 : 839. 1909. Almost certainly a form of B, 
rejiexum. Described as “diecious” but non-fruiting plants will scarcely determine this accurately in the 
hands of a Kindberg. 

No specimens of these 3 species (?) have been seen by the author, 
p. 56. For Camptothecium lutescens (Huds.) Br. & Sch., read C. lutescens (Hedw.) Br. & Sch. and add 
Hypnum lutescens Hedw, Sp, Muse. 2^4.. 1801. 

p. line 1 of the Key, read NuttaUiif not Nutallii, 

p. 60, in three places near bottom of page, hamatidens Kindb. is misspelled. 

Description of PL 4, resid Eurhynchium Mappii, not Rapii. 

Description of P/. read in line I, B, not C. 

Description of PL jo, fifth line, read subasperrimum, not supasperrimum. 

Description of PL I4t read Homalothecium nevadense, instea.d of C. Nevadense. 

p. 74, line 20, read forma brevif^olium Boulay, Muse. Fr. 73. 1884. This is not the var. hrevifolium of 

R. Sc C. Bot. Gaz. 30 : 22, 1900. The latter seems to be an unimportant variation. In line 23 in 

parenthesis read (see Fig. 175, M.H.M.). 
p. 77. Add at bottom of page. 

Var. IRRIG. 4 TUM (Zett.) Broth. 

Hypnum irrigaium Zett. Muse. Pyren. in K. Svenska Vet.-Akad. Hand!. 5 : (no, 10) p. 48. 1865, 

Hypnum Vallis-Clau$ae'Br\d,Sp:yinsc, 2 i 22^^, 

Very robust, 12-20 cm. high, dark- or brownish-green; stems irregularly divided, sparingly 
branched; stem leaves straight or falcate, little excavate at base, scarcely concave, ovate-lanceolate, 
gradually acuminate, plicate, nearly entire; costa stout, excurrent or fused with the apex. 

This is to C. commutatum what var. spinifolium is to Hygroamhlystegium irriguum. It is distin- 
guished from the latter by the abundant paraphyllia and plicate leaves. Mt. Timpanogos, Utah, alt. 

: ,, 6sooft. ' (Seville Flowers). 

p. 77. Third line at top of page, read var. agiculinum (C. M. & Kindb.) n, comb. 

Hypnum filicinum var. aciculinum C. M. & Kindb. Cat. Can. PL 6: 241, 1892. 
p. 78. Cratoneur&n papillosum was already published for another species from Japan — C. papillosum 
Warnst. Fledwigia 57 : 123. 1915. Loeske first called my attention to this. For C. papillosum 

Grout substitute Cratoneuron Williamsii nomen nov. in honor of R. S. Williams, who has so often 
assisted me. \ ^ 

p. 85. The full citation for Hypnum pseudo€omplexurn Kmdh, is B.ev» Bryol. 22: 85. 1895. 

p. 89. The type of Hygrohypnum pseudomontanum Kindb. has been seen. Another specimen from New- 
foundland was found in the Kindberg herbarium. 

p. 93. Under Hygrohypnum dilatatum add, a specimen from Steven's Pass region, Cascade Mountains, 
Washington, on rock, Coll. J. M, Grant, August, 1929^ has been identified by Loeske as H, alpinum 
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(Schimp'O'. Loeske,' It has no cilia in the peristome and is rather softer than usual, otherwise it seems 
%ood^H,dilatatum, 

p. 100. Other synonyms of CaiUergon turgescens C. knckopus Klndb. Rev. BryoL 32: 37. 1895. C, 

suhtmgescms Kindb. Ottawa Nat. 23: 137. 1909. 

Types seen in both cases. The latter is a form with the costa lacldng or nearly so. 
p. 102, line before the key, read cuspidata for cuspidatum, 

p. 129. Hypnum arcmtum Lindb. is antedated by Hypnum arcuatum Hedw. Sp. Muse. 245. pL 62, 1801, 
later known Hypnodendrum arcuatum (Hedw.) Mitt., from Australia. Our plant should accord- 
ingly retain the name Hypnum Patientiae Lindb. 
p, 145. In B.rst line of 4.** in the key redid Selwynii (or Schimperi, 

P* ^53> lines 7? S and 9 from the top, read V. vesicularis for V, vesicular e and vesicularia. 
p. 157, line 25, read Dixon & Jam., Handb. Brit. Mosses (Ed. i) 436. 1896 in place of n. comb, 
p. 163, line ten from the bottom, read gemmiform, for gemmiforn. 



Acrodadium cuspidatuniy 102. 
Alsia, 226. 
abieiina, 225. 
caiifornica, 226. 
longipes, ro. 

Macouniif 225. 
Amblystegieae, 63, 
Amblystegiella, 142. 
adnata, 141. 
confervoides, 143. 

f. brevifoHa, 144. 
minutissima, 144. 

Sprucei, 144. 
stibtiiis, 143. 
AmMystegium, dj, 68. 
adnatum, 14 1. 
ambiguum, 6^. 
americanum, 71. 
brachyphyUum, 65. 
brevipes, 66. 
compactum, 71. 
confervoides, 143. 
curvipes, 68. 
dissitifolium, ji. 

Ehlei,%%, 
filicinum, 76. 
fioridanum, 66. 
fimiatile, 74. 
glaucum, 77. 

Hohingeri, 71, 92. 
irriguum, 72. 

Jiiratzkanum, 69, 7p. 

V. giganteum, 69. 
Kneiffii, no. 

Kochii, 67. 
laxirete, 64. 

. Lescurii, 75. 
mifmtissimmn, 144. 
monianae, 194. 
noteropkilum, 74, 
polygamum, 

pseMo-confervoides, 143. 
radicate, 84. 
riparium, 64, 

V. abbreviatum, 65. 

V. florida 7 tum, 66 . 

V. trichopodiuni, 67. 
serpens, 69.^ 

V. beringianum, 69. 

V. giganteum, 69. 

V. irriguum, 72. 

V. tenue, 69. 

V. radicate parvulum, 70. 
serratum, 71. 

Sprucei, X44. 
subcompactum, 71. 
subtile, 143. 
tundrae, 114. 
vacillans, 67. 
varium, 70. 

V. alaskanum, 71. 

V. iancifoHum, 71, 
f. iaxum, 70. 

V. ovatiim, 71. 

V. parvulum, 70. 
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Anacamptodon, 230. 
splachnoides, 230. 

V. Tayloriae, 231 

A^iisodon perpusillus, 231. 

Anomodon, 201. 
apiculatus, 203. 
attenuatus, 203. 
calif ornicus, 201. 
devolutus, 201. 
fiagelligerus, 201. 
heteroideus, 194. 
minor, 202. 
obtusifolius, 202. 
rigidulus,! g4., 
rostratus, 204. 

Rugelii, 203. 
subrigidulus, 195. 
lector uin,igs. 
toccoae, 201. 
tristis, 204. 
viticulosus, 202. 

V. macrophylius, 202. 

Anomodonteae, 201. 

Antitricliia, 224. 
caiifornica, 225. 
curtipendula, 224, 225. 

V. gigantea, 224. 
pseudo-californica, 226. 
tejzella, 225. 

Barbella, 214. 
pendula, 214. 

Bestia, 9. 

Breweriana, 10. 

V. Howei, 10. 

V. lutescens, 10. 
Holzingeri, 9, 
longipes, 10. 
occidentalis, 264. 

Bracbeiyma, 257. 
robustum, 25k 
subulatum, 258. 

Brachythecieae, ii. 

Bracbythecium, 29. 
acuminatum, 27. 

V. subalbicans, 34. 
acutum, 32. 
albicans, 33. 

V. occidentale, 33. 
asperrimum, 40, 39. 
beringianum, 38. 

Bestii, 45. 
bivenirosum, 2B. 
Bolanderi, 49. 
calcareuni, 50. 
campestre, 43, 32. 
cavernosum, 50. 
cirrosum, 25. 
collinum, 48, 267. 

V. idahense, 48. 
colpophyllum, 54. 
columbico-rulabulum, 39. 
cyrtophyllum,2B. 
densum, fi. 
digastrum, 36. 
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edentatum, 38. 
erythrorrhizon, 49. 

V. suberythrorrhizon, 49. 
Fitzgeraldi, 50. 
flexicaule, 31, 267. 
gemmascens, 39. 
glaciale, 45. 
glareosum, 37, 267. 
Hillebrandi, 48, 

Holzingeri, 50. 
labradoricum, 51. 
laetum, 34. 
v. /a/te, 35. 

V. pseudoacuminaHm, 35, 
V. Roellii, 35. 
laevisetum, 2,1. 
lamprochryseum, 40. 

V. giganteum, 41. 

V. solfatarense, 41. 
laxirete, 267, 

Leibergii, 47. 
leucoglaucum, 3%. 
mammilligerzm; 32. 
mirabundum, 38, 267. 
micropus, 46. 

Mildeanum, 
nanopes, 44. 

Nelsoni, 42. 

Novae-Angliae, 14. 
novaeboracense, 42, 
oxycladon, JJ, 34, 

V. dentatum, 36. 
f. falcatum, 36. 
pacificum, 40, 45. 
papillipes, 267. 
pseudochlopterum, 267. 
petrophilum, 47, 
platycladum, 
plumosum, 39, 43. 

V. homomallum, 43. 

V. Pringlei, 43, 

V. Roellii, 43. 
populeum, 44. 

V. majus, 44. 

V. ovatum, 44. 

V. rufescens, 44. 

Pringlei, 43. 
pseudo-albicans, 33. 
pseudocoliiiium, 33. 
pseudo-erythrorrhizon , 47 . 
pseudo-starkei, 50. 
pseudo velutinoides, 51. 
refiexum, 68, 44. 
pacificum, 45. 
rivuiare, 41, 267. 

V. cataractarum, 42. 

V. lamoiilense, 42. 

V. Iaxum, 42. 

V. tenue ^ 42, 

R.oelh'z, 43 * 

■Roteanum, 34. ■ ■ 

rutahuMforme, 43. 
rutabulum, 38. 

V. iiavescens, 39. 
v.turgescens, 39. 
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salebrosum, 31. 

Y. cylindriciim, $4, 

V. fiaccidum, 31 . 
texamm, 34. 

Waghornei, 33. 
splendens, 27, 34. 
Starkei, 45, 46. 
spurio-acuminatumf 34* 
spurio^rutabuhim^ 39, 
subalbicans 1 32. 
subasperrimum, 40, 267. 
suberythrorrhizofiy 47, 49. 
subintricatuniy 39. 
Thedenii, 49. 
turgidum, 37. 
utahense, 49. 
velutinum, 46. 

Villardij 39. 
washingtonianum, 41, 
Wootonii, 37. 

Brother ella, 135, 230. 
*delicatula, 136, 
recurvans, 135. 

Roeliii, 137. 
tenuirostris, 136. 

Bryhnia, 14. 
graminicolor, 15. 

V. Holzingeri, 15, 
Hultenii, 264. 
Novae-Angliae, 14. 

V. fontinalis, 1 5 . 

Burnettia fabrofoliaj 62. 
suhcapillata^ 61. 


CalHcostella, 207. 
incurvCy 207. 

Merkelii 207. 
scabrida^ 207. 
scabriseta, 207* 
Calliergidium, 100. 

Bakeri, loi. 

plesistramineum, df, 1 01 . 
pseudostramineum, loi. 

V. Hoveyi, loi. 

V. piesistramineum/ioi. 
Caliiergon, 95. 
cordifolium, 96, 102, 

V. angusHfolium, 96, 
f. intermedium, 96. 
cuspidakim^ 102. 
giganteum, 97. 

V. hrevijoliuMf 97. 

V. cyclophyllotum, 97, 

V. dendroides, 98. 

V- fiuitans, 98, 

V. labradorense, 98. 
lonchopus, 268. 
orbiculari-cordatum, 96. 
pseudosarmentosum, 99, 
*Richardsoni, 96. 
sarmentosum, 98. 

V, beriogiarium, 98. 

V. fallaciosum, 99. 

V. fontinaloides, 98. 
stramineum, 99. 
subsarmentosum, 98. 
subturgescens, 268. 


tananm^ loz* 
trifarium, 99. 
turgescens, 100, 268. 

CalHergonella, 102. 
cuspidata, 102. 

Schreberi, 103. 

V. tananae, 103. 

Camptothecium, 55. 
aeneum, 56. 

V. doiosum, 56. 

V. robustum, 56, 57. 
aisioides, 58. 

Amesiae, 57. 
arenarium, 57. 
aureum, 57, 
lutescens, 56, 267. 

V. occidentale, 56. 
raegaptilum, 58. 

V. Fosteri, 59 
nevadense^ 57, 267. 
nitens, 58. 

NuUalliiyBo, 
paulinaum, 59. 
pinnatifidum, 57. 

Camp3rliuin, 78, 
arcticum, 82. 
cordatum, 80. 

Cardoti, 81, 

chrysophylium, 82, X12. 

V. brevifoHum, 83. 

f. intermedium, 83. 

V, zemiiae, 83. 

Halleri, 80. 
hispidulum, 79. 

V. cordatum, 80. 

V. Sommerfeitii, 80. 
polygamum, 83. 

V. fluitans, 84. 

Y. longinerve^ ^4, 

V. ionginerve, 84. 

V, minus, 83 
pseudocomplexum, 85. 
radicale, 84. 
stellatum, 81. 

V. protensum, 81, 
Treleasei, 81. 
zemiiae^ 83, 

Campylophyllum Halleri^ 80. 

Chamberlainia, 27. 
acuminata, 27, 

V. filiforme, 28. 

V. rupincola, 28. 
biventrosa, 28. 
cyrtophyila, 28. 

Chrysohryum micanSy ^4, 

Chrysohypnum arcticum, B2, 
polygamum zemiiae, 83. 

Cirriphyllum, 24, 266. 

Boscii, 26. 

Brandegei, 25. 
cirrosum, 25, 

^ V. coloradense, 25, 267, 
piliferum, 26. 

Tommasinii, 26. 

Claopodium, 180. 

Bolanderi, 182, 
crispifoiium, i8x. 
leuconeurum, xBi, 


peliucinerve, 182.,, .■ 
Whippieanum, 180.-, 

, v- 'leuconeurum^, 181., ' 

■Clasmatodony23i., 
parvuius, 231. 

' V. Tupestns,'23X. 

Climacieae, 4. 

Climacium, 4, 
americanum, 5, 

Y. Kindhergii, 5. 
dendroides, 5. 

:Kindbergii, 5. , 

Cratoneuron, 76. 
commutatiim, 77, 267. 

V. irrigatum, 267. 

V, janzenii, 78. 

V. sulcatum, 77, 
decipiens, 78. 
falcatum, 78. 
filicinum, 76. 

V. aciculinum, 77, 267. 
papillosum, 78, 267. 
Wiiliamsii, 267. 

Cryphaeacaeae, 222. 

Cryphaea, 222. 
fiUformis, 223. 
glomerata, 221, 223. 

V. scabra, 223, 
inundata, 258. 
nervosa, 223. 
pendula,^ 223. 

Ravenelii, 227,. 

Cryphaeadelphus rohustus, 258 
suhulatus, 258. 

Cienidium, 134, 
diminutivum, 150. 

Gyclodktyon, 207. 
laetevirens, 207. 
varians, 207. 

CyUndroihecium, 167. 
concinmm, 170. 

Demetrii, 168. 

Bkhelyma, 257, 259. 
hrevinerve, 262, 
calijornicum, 262. 
capillaceum, 260, 261 . 

Y. elongatum, 2M. ■ 

. Y, suhuiifolium, 261. 
cylindricarpum, 260. 
falcatum, 259, ■' 

'Ionginerve, 262. 
Novae-Brynsviciae, .261, , , 
obtusuium, 261, ■ , 
pallescens, 261. 
subulatum, 25S. 

Swartzii, 262. 
uncinatum, 260, 

V. cylindricarpum, 260. 
Drummondii, 170. 
Montagnei, 170. 
repens, 148. 

Daltonia nervosa, 223. 

Dendroalsia, 225. 
abietina, 225. 

Drepanocladus, 103. 
aduncus, 108. 

f. acanthociadus, 110. 
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l.,'aciiiaticiis, 109. 
f . capillif olius, 84^ ill, 
i* fillcuspis, no. 

:f. graciiescens, no. " .. 
f, mtermedius, no. 

V. Kneiffii, no. 
f. paternus, in. 

V. polycarpus, no, 

V, pseudofluitans, I n. 
f. pseudosendtneri, 109. 
f. pungens, no. 

L uncus, in. 
badius, 107. 

’•'Berggrenii, 114. 
brevif olius, 108. 
exannulatus, 113. 

V. brachydictyus, 114. 
f. falcifoHus, 114. 
f. obtusus, 114. 
f. orthophyllus, 1 14. 

V. Rotae, 114. 
f. submersus, 114. 
f . submersus pinnatus, 
f, tenuis, 1 14. 
f. tundrae, 114, 
fiuitans, 112. 

V. falcatus, 113. 
f. gracilis, 113. 
f. Jeanbernati, 113. 
subf. atianticus, 113. 
f. setiformis, 113. 
f. submersus, 1 13. 
*intermedius, 107 
lycopodioides, 107. 

V. brevif olius, 108. 
revolveiis, 106. 

V. Cossoni, 107. 

V. miquelonensis, 107. 
*Sendtneri, in. 
f. aristinervis, 112. 
f. giganteus, 112. 
f. gracilescens, 112. 

V. Wiisoni, 112. 
uncinatus, 105. 

V. piumulosus, 106. 

V. symmetricus, 105. 
V. poiaris, 106. 
vernicosus, 106. 

Wiisoni f 95, 109. 

Ectropothecium, 153. 
ampMbolum, 153. 
caloosiense, 154. 
crassicaule, 153. 
flavoviride, 152. 
rutilanSj 152. 
msiculare, 152. 

Eleutera^ 208. 

Douglasii, 210. 
jamaicejtsiSf 211. 
Mensiesiij 21 1. 
ornithopodioides, 210, 
pemiata^ 209. 
Entodonteae, 166. 
Entodon, 167. 
acicidaris, 168. 
brevisetus, 170. 
cladorrhizans, 167. 


compressusj 169. 
Drummondii, 170. 

Macounii, 130. 
minutipesj 167. 
orthocarpus, 170. 
repens f 14.S, 

ortJwcladoSf 149, 
seductrix, 168. 

V. Demetrii, i68. 

V. lanceolatus, 168. 

V. minor, 168. 

V. tenuis, 169. 

Sullivantii, 169. 
transylvanicuSj 167. 
Euplagiothecium, 156. 
Eurhynchiuua, 16. 
acutifoliunif 20. 

Bosciiy 26. 

Brittoniae, 22, 
cirrosum, 25. 
colpophylluMf 54. 
flagelliforme, 53. 

114. crassinervium, 24. 

Dawsonii, 23. 
diversifoiium, rp, 20. 
fallax, 19, 22. 

V. Barnesii, 19. 

V. Taylorae, 19. 
hians, 16. 
labradoricum, 51. 

Macouniit 54. 
myosuroides,i2. 

Novae- AngUaef 14. 
ore^anum, 20, 22. 
pacificum^ 4$, 
piliferum^ 26. 
praelongum, 16. 
praelongum, 20. 

V. Stokesii, 21. 

V. calif ornicum, 21. 
pseudoserrulatum, 46. 
psetidospeciosunii 20. 
pseudo-velutinoideSf 51. 
Rappii, 17, 267. 
rusciforme, 22. 

semiasperum^ 

serruktum, 23, 266, 
Stokesii^ 21, 
stoloniferum, 12. 
strigosum, 17, 

V. Barnesii, 19. 

V. diver sifoliuMt 20, 

V. fallax y 19. 

V. praecox, 18. 

V. robustum, 18. 

V. scabrisetum, 18. 
subscahfidumyl$, 
subslrigosumry igy 266. 
Sullivantiiy 15. 

Y, Holzingeriy IS, 
Taylorae y tg, 

Vauckeriy y. julaceuMy 25. 

Fahroleskea AusHniiy 196. 
Fabroiiiaca:eae, 226. 
Fabronia, 227. 

Bdrtramiiy 22Z, 
carolinianay 229, 


ciiiaris,, '227.' - ■ 

'' ' V. ■ Bartraniii,'. 228. „ . 

v.'-ovata, 228.' 
Donnellii, 230. 
gymnostoma, 229. 
imperfecta;,/229.; ■ 
octoblepharis, 22 j, 

Y. ovatay 22S. 
pusilla, 228. 
pusillay227. 

Ravenelii, 229. 

Wrightii, 229. 
hrachyphyllay 231. 

V. intermedia, 229. 
Fissidefis sciuroidesy 218 . 
Fontinalaceae, 233. 
Fontinalis, 234. 

Allen ii, 249. 
antipyretica, 235. 
var. ambiguay 239. 
var. calif ornicay 236. 
var. gigantea, 236. 
var. mollis, 237. 
var. oreganensis, 237, 
V. patens y 237. 

V. patula, 238. 

Y. pseudomolliSy 2 ^ 7 * 
Y, robustay 
biformis, 241. 
calif ornicay 2S^, 
capillaceay 261. 

Cardotiy 246. 
chrysophylla, 240. 
columbicay2Z^. 
dalecarlica, 245, 25J. 

V. gracilescens, 246. 
V. Maeounii, 246. 
Delamareiy 2 4S, 
denticulata, 254. 
dichelymoides, 256. 
disticha, 241, 242. 

Y, ienuior y 256. 

Duriaei, 252. 

f. integrifoliay 253. 
f. latifoliay 253. 
Eatoniy 253. 
falcatay 259, 
filiformis, 256. 

V. tenuifoliay 256. 
fiaccida, 254. 

f, minor y 254. 
Fosteriy 238. 

Frostiiy 253. 
gigantea, 236. 
Eolzingeriy 243. 
Howdy 246. 

Howellii, 240. 
hypnoides, 250, ayj. 

V. Duriaei y 252. 

V. Ravaniy 251, 
mvoluta, 247. 

f. angustifolia, 257. 
Kindbergii, 239. 
f, graciliory 239. 

V. gracilis, 239. 
f. robustioYy 239. 
Langioisii, 257. 
Lescurii, 253. 
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V. ? cymbifolia, 247. 

Y, gracilescens, 2/\2. 

,v.' 'ramosiorV253, 
MacMiI!ani, 255. 
maritima^ 
mercediana, 2^8. 
microdonta, 243. 
microphylla, 246, 

; missourica, 243.' 
mollis, 2^^. 

Nelsoni, 244. 
neo-mexicana, 238. 

^v. columhica, 2^8, 
nitida, 251. 

V. angustiretis, 252. 
Novae-Angliae^ 246, 253. 
V. cymbifolia, 247. 

V. Delamarei, 248. 

V. Grouti, 249. 

V. heterophylla, 249. 

V. iatifolia, 248. 

V. Lorenziae, 247. 

V. Wagliornei, 248. 
obscura, 252. 
patens, 237. 
patula, 23k 
Ravani, 251. 

Renauldi, 242. 
rigens, 237. 
squamosa, 245. 

V. dalecarlica, 245. 

V. Delamarei, 248. 
var. tenella, 250. 
suhbiformis, 
subcariaata, 255. 
subulata,2$8, 

Sullivanti, 242. 

V. microdonta, 243. 
f. yiridis, 243. 

Sullivantii, 243, 253. 
tenelia, 252, 253, 
trifaria, 235. 
umhachi, 243. 
utahensis, 237. 

Waghornei, 248. 

Forsstroemia, 220. 

Ravenelii, 223. 
irichomitria, 220. 

Girgensolmia, 6. 
ruthenica, 6. 

Groutia, 225, 

Grimmia ornithopodioides, 219. 

Habrodon, 231. 
perpusillus, 231. 

Haplohymenium, 204. 

204. 

Harpidium, 103. 
flmta-ns * Berggrenii, 114. 

Helodium, 179. 

Biandowii, 179, 
paludosum, 180. 

V. heiodioides, 180. 

I'lerpetineuron, 201, 
flagelligerus, 201. 

Herpetineumm, 201. 
toccoae, 201, 


Heterocladium, 182. 
aberrans, 183. 
dimorphum, 183. 
heteropteroides, 184. 

V. filescens, 1 84, 
heteropterum, 185, 184. 
homoeopterum, 183. 
Macounii, 184. 
procnrrens, 183. 
squarrulosum, 183. 

V. compact urn, 184. 
vancouveriense, 185, 
Heteropbyliimi, 137. 
Haidanianum, 137. 
nemorosum, 138. 
pseudo-nemorosum, 124. 
Holmgrenia, 171. 
acuminata, 173, 
chrysea, 171. 
diminutiva, 172. 
intricata, 172. 
stricta, 172. 

Homalia, 212. 
gracilis, 210. 

Jamesii, 212. 

Macounii, 212. 

Sharpii, 213. 
trichomanoides, 212. 
Homalotbecielia, 61. 
fabrofolia, 62. 
subcapillata, 61. 
Homaiothecium, 59. 
acuminatum, 27. 
Bonplandii, 61. 
corticola, 61. 
nevadense, 59. 

V. subulatum, 60. 
Nuttallii, 60, 267. 

V. hamatidens, 60, 267. 
f. leucodontoides, 60. 
y. tenue, 60. 
sericeum, 60. 
sericeoides, 60. 
subcapillatum, 61. 
HomomaUium, 14 1. 
adnatum, 141. 
incurvatum, 142. 
loriforme, 142. 
mexicanum, 142. 

V. latifolium, 142. 
Hookeriaceae, 206, 
Hookeria, 206. 
acutifolia, 207. 
cruceana, 207. 

Grevilleana, 2oy, 
lucens, 206. 

Peoppigiana, 152. 
scabriseta, 207. 

(?) Sullivantii, 207. 
variants, 207. 
Hygroambiystegium, 72. 
fluviatile, 74. 
f. brevifoiium, 74, 267. 

V. ovatum, 74. 
irriguum, 72. 
f. marianopolitanum, 73. 
V. spinifolium, 73. 
macroneuron, 265. 


; , noterophilum,' 74. 

■ orthocladon,, 73.: , ' , ,■ 

f.,brevinerve, 74. / 
tenax,y2. . 

Hygrobypnum,, 85. 
alpestre, 89. 
alpimm, 267. 

Bestii, 93. 

Closteri, 92. 

f. serrulatum, 92. 
coehlearifoliimi, 91. 
dilatatum, 93, 267. 
eugyrium, 90. 

V. Mackayi, 90. 
molle, 92. 
montanum, 94. 
Novae-Caesareae, 94. ' 
norvegicum, 92. 
ochraceum, 86. 

V. filiforme, 87. 

V. daccidum, 87, 

V. uncinatum, 87. 
palustre, 87. 

V. Ehiei, 88. 

V. julaceum, 88. 

V. subsphaericarpum, 88, 89. 
poiare, 89. 

*pseudomontanum, 89. 
Smithii, 91. 
styriacum, 88. 

*subeugyriiira, 91. 

V. occidentale, 91. 

Hylocornieae, 115. 

Hylocomium, 118. 
alaskanum, 119. 
heringiamim, 118. 
brevirostre, 120. 
calif ornicum, n8. 
loreum, 117. 
pyrenaicum, 120. 
robuskm, 1x6, 
rugosmz, 11$. 
spiendens, 118. 
squarrosum, 116. 
triquetrum, ii*j, 
umbratiim, 119. 

Hypnaceae, 3. 

Hypneae, 121.' ' 

Hypaum, 122. 
abietimim, !*]^. ■ 
acuminatum, 27. . 
acuticuspis, 13. ' 
acutum, 32. 
adnatum, 141. 

, aduncum,iQ%, 
aeneum, 56. 
aggregate; 10,/. ■ 

alashae,i28....'"i 
alaskanum, Ilf), 
albicans, 33. 
alhulum, 164. 
alleghmiiense, 7. 
alpestre, 89. 
alpinum, 93. 
amhlyphyllmn, 1 14. 
amoenum, 130. 
apocladxmi, 53. 
arcticum v., 52. 
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arcHcum,gi. 

V. 'Goulardi, 91.., 
arcmtiforme^ 130. 
arcuatum, I2p, 129, 268, 

V. americanum, 130. 

V. ciemissum, 130. 

V. elatum, 129. 
armiarhm^ 57. 
arrenatum, 129. 
atromrenSy 186, 
badium, 107. 

Bakerif loi. 

Bambqrgeri, 13 1. 
bergemnsef 84, 

Bigeloni, 8. 

Blandowii, 1 79. 
hlandum,si, 

Bolanieri, 49. 

Boscii, 26. 

Brandegei, 25. 

Breidler% 130, 96* 
hremfoUum^ 108. 
hremrostmm^ 120. 
Brewerianum>j io> 
byssiraneum, 80. 
caespitanSyS3> 
caespitosum, 53, 54, 139. 
calif ornicufn^ 
calHchroum, 123, 128. 
caldosiense^ 1 54. 
calyptratum', 177. 
campaniform>e^ 150. 
canadense^ 128. 
canariense, 127. 
capillifoliumj iii. 
Cardoti, 81. 
carolinianum, 140. 
chlorochfoum^ 130. 
chloroplerum, 14. 
chryseum, 171. 
chrysophyUu 7 n, 82. 

V, brevifoUum^ 83. 

V. ienellum, 84. 
chrysostomum, 43. 
ciliare, 227. 
cirrosunif 25. 
drdnaie, 126, 
circuMfolinm^ 93. 
Closterij g2, 
collimm^ 48. 
colmnbico-paluske, 88. 
commutaium, yj. 
compactum, 71. 
co^npressulunij 1 5 1 . 
cofifervoides, 143. 
co7ijiatum^ no. 
congestum, 188. 
conostegum, 152. 
cofitexium, 69. 
cordifoiium,^ 42^ 96. 

V. stenodictyofij 97. 
crassiusculunij 139. 
crispifolium^ 181. 
Crista-castrensis, 134. 
cuhense,^ 150. 
cupressiforme, 124. 

V. corruscans, 130. 

V. ericeioruMj 124. 


V. filiforme, 124. 

V. resupinatum, 124. 

V. subjulaceum, 124. 
curvifolium, 125. 
curvisetum, 24. 
cuspidatum, 102. 
cyclophyllotuMf 97. 
cylmdricarpuntj 136. 
declivum, 47. 
decursivuluMj 84. 
delicatuhm^ 174. 
demissuMy 140. 

V. marylandicum^ 140. 
dendr aides, 5. 
denticulalum, 156. 

V. succulentum, 158. 
depressulum, 132. 
depressum, 161. 

Dieckii, 128. 
dilatatum, 93. 
diminutimm, 150. 
dimorphum, 1 83. 
distans, 16. 
diver sifolium, 20. 
Donianum, 157. 
Donnellii, 154. 
elegans, 16^, 
erectum, 27. 
eugyrium, 90. 
exannulatum, 113. 
falcatum, 78. 

V. microphyllum, 78. 
fastigiatum, 131. 
Fendleri, 48. 
fertile, 126. 
filicinum, 76. 
filiforme, 133. 
fimbriatum, 120. 
Fitzgeraldi, 50. 
flaccum,i3y, 
flagellar e, 43. 
fiavescens, 33. 

Flemingii, 116, 
fimtans, 112. 
fiuviatile, 72, 74. 
fulgescens, 56, 
fulvum, 164. 
geminum, 133. 
giganieum, 97,112. 

V. dendroides, 98. 

fiuitans, gS. 
glareosum, 37. 
glaucum, jy, 

Goulardi, 91. 
gracile, i jy, igg, 

lancastriense, 178. 
gracilescens, ig2, 
graminicolor, 15. 
Haldanianum, 137. 
Halleri, Bo. 
hamifolium, 112, 
hamulosum , 1 30, ij J . 
Heufleri, 1^2. 

Mans, 16. 
hispidulum, 79. 
hygropMlum, 84. 
hyperboreum, 98. 
illeeebrum, 2d, 51, 99. 


implexum, 128. 
imponeas, 123., 
intermedium, 1 07. 
inkicatum, 46, 147. 
inundatum, 192. 
irrigatum, 26y. 
irrigumn, y2. 

Y. spmifolium, y4, 
Kegelianum var. tenue, 139. 
Krausei, 89, 90. 
laetum, 34. 
lanatum, lyg, 
laxepatulum, 12,6. 
laxifolium, 44. 
lentum,^ 53. 

Lescurii, 75. 

Lindbergii, 129. 
longifolium, 65. 
loreum, 117. 
luridum, By. 
lutescens, $6, 26y. 
lycopodioides, 107. 

Macounii, 80. 
malacocladum, 86. 
marylandicum, 140. 
micans, 94, 164. 
microcarpum, i$g. 
microphyllum, 177. 
minutissimum, 1 44. 
minutulum, lyy. 
molle, 92. 
molluscoides , 135. 
molluscum, 134. 

V. condensatum, 134. 

V. fastigiatum, 134. 

V. molluscoides, 135. 
Montagnei, 152. 
montanum, 94. 

Moseri, 105. 
multiflorum, 191. 
myosuroides, 12. 

V. siolo'niferwn, 13. 

tenue capsulis nutantibus, 12. 
necker aides, 7. 
nemoYosum, 138. 
nevadense, 59. 
nitens, 3B. 
nitidulum, 163. 
noterophilum, 74, 

Novae- Angliae, 14. 

Novae- Caesareae, 94. 

Nuttallii, 60. 

Oakesii, 120. 
obsoletinerve, 133. 
ohtusifoUmn, 52, 157. 
occidentale, 184, 264. 
ochraceum, 86. 
orbiculari-cor datum, 96. 
oregamim, 22. 
orihocarpum, 170. 
orthocladon, 74. 
oxycladon, 34. 

*pallescens, 13 1, 132. 
paludosum, 180, 
palustre, By. 

y. jtilacetmi, 88. 
parietinum, 103. 

Fatientiae, 129, 268. 
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patulum^ 214. 
perspicmim, I $0, 
piliferum^ 26. 
pinnatifiduMf 57. 
planifolium, 16^, 
planum^ 150. 
plesistraniineum, loi. 
plumifermn, 128. 
plumosum, 43, 

salebrosum^ 31. 

turgidum^Zl 

polare, 88, 89. 
polyanthoSf 145. 
polyanthum pallidifoUum, 145. 
poly car po7tt 110, 
polycarpum, 191. 
polygamumy 83. 

V. longinerm^ 84. 

V. minus ^ 83. 
polymorphum^ 82. 
populeum, 44» 
praecoXy 18. 
praelongumy 1$, 16, 20, 
pratense, 130. 
procerrimum, 135. 
proliferumy 1 18. 
prote^tsumy Si, 
pseudoarcticum, 88, pj. 
pseudocircinale, 126, 
pseudocomplexurn, 85, 267. 
pseudo-drepanium, i2g. 
pseudofastigiatum, 124. 
pseudoniontanum, 89, 267. 
pseudo- plumosum, 43. 
pseudo-pratense, 130. 
pseudo-sarmentosum, 99. 
pseudosericemn, 56. 
pseudo-silesiacum, 165. 
pseudoslramineum, lOO, loi. 
pulchellum, ly, 
pyrenaicum, 120. 
radicals , 67, 70, 84. 
radicostm, 188. 
ramulosum, iSi . 
recog 7 iUum, ly^. 
recurvans, 12,$, 
refiexum, 44. 

Renauldii, 129. 
reptile, 132. 
revoiutum, 132. 

V. Molendoamm, 133, 

V. pygmaeum, 133. 
revolvefts, 106. 

Richardsoni, 96. 
ripar aides, 23. 
riparimn, 64. 

V. fliiitans, 65. 
rivulare, 89. 
robustum, 116. 

Roellii, i$y. 

Roeseanwn, 158. 

Royae, 20. 
rusciforme, 22. 

Rugelii, 203. 
rugosum, 115. 
rutabulum, 38. 

V. campesire, 32. 
futhenicum, 6. 
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salehrosum, $1. 
sarmentosum, gS, 

V. fallaciosum, 99. 

Y, fontinaloides, 98. 
Sauteri, 131. 
saxicola, 44. 
scabridum, 14. 
schistocalyx, 179. 

Schreheri, 103. 
scitum,iy$, 
scorpioides, 94. 

V. miquelonense, 107. 
Sendtneri, in. 

V. Wilsoni, 112. 
seguoieii, 126, 

seticeum gracile albicans, 33. 
serpens, 69. 
serrulalum, 23. 
silesiacum, 166. 
sinuolatum, 82. 
sipho, 66. 

Sommerfeltii, 80. 
spicuUferum, 1$, 
spinulosum, 6g. 
splendens, 1 18. 
squamulosum, 150. 
squarrosum, 116. 
squarrosulum, 183. 

Starkei, 46. 
stellatum, 81. 
stereodoncuspidatus, 102, 
Slereodon Laureri, 44. 
Stereodon virginianus, 178, 
slereodon stramineum, 99. 
st-oloniferum, 12. 
strammeum, 99. 

V. /(?/m latiorihusy 99. 
strigosum, 17. 
styriaciim, 88. 
suhcomplexum, 125. 
subeugyrimjt, 91. 

V. occidenlale, 91, 
subflaccum, 130. 
subgiganteum, 
subiraponens, 127. 

V. cristulum, 128. 
subplkatile, 128. 
suhreciifolium, 138. 
subsecundum, 82. 
subsimplex, 164. 
subspJiaericarpon, 88. 
suhtenue, 44. 
subturgescens, 94. 
sulcatum, 77. 

V. stenodictyon, 77. 
Sullivantiae, 158. 

SuUivantii, 15. 
sylvaticum, 157. 
symmetricum, 105. 
teneru 7 n, 164. 

69. 

thelistegum, 150. 
thuringicum, ly* 
trichopodium, 67. 
trichophorum, 159. 
trifarium>, 99. 
triquetrum, 117. 
iorrentis, 91. 


Toureiii, 51. 

Treleasei, 81. 
tundrae, 100. 
turfaceum, 1 65. 

100. 

iurgidum, 37. 
umbratum,iig. 
nncinatum, 105, 

V, plumulosum, 106. 
undulatum, 160. 
miicostatum, 82, 83. 
^Vaucheri, 125. 
vagans, 267. 
ValUs-Clausae, 267, 
vallium,$g, 
velutinoides, 1 7. 
velutinum, 46. 
vernicosum, 106. 
vesicuhre,i$2, 
viridulum, g2. 

Waghornei, 127. 

132. 

Whippleanum, 180. 

1 54. 

Hypopterygiaceae, 205. 
Hypopteiyrgium, 206. 
canadense, 206. 
japonicum, 206. 

Isopterygium, 162. 
Isoihecitm, 12. 
apiculafum, 198. 

Cardoti, 13. 
hylocomiodes, ii. 

Howei, 10. 
myostiroides, 12. 

77 iyurum, ii. 
nturellum, 13. 
ohtusalulum, 113. 
occidenlale, 264. 
pleurozoides, 13. 
sioloniferum, 12* 
substoloniferum, 14. 

Jaegerinopsis, 215. 
scariosum, 21,5. 
squarrosa, 215. 

' Lasia suhcapUlaia, 61. ■ 
Leptodictyum, 63. , 

' brevipes, 66. 

' riparium, 64. 

V. abbreviatum, 65, 

V. brachyphyllurn, 65. 
V. elongatum, 66. 
f. fiaccidum, 65. 
f. fluitanSj 65. 
f. loagifolium, 65. 
f. obtusum, 65. 
sipho, 66. 
trichopodium, 67. 

V. ciirvipes, 68. 

V. Kochii, 67, 7 p. 
f. robustum, 68. 
f. simiilans, 68. 
vaciilans, 67. 

Leptodofl, 220. 
circinnaHis, 225. 
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floridanus^ 221. 
immersus, 221. 
nitidus,'222. 

■ohioensis, 221. 
trichomitrion, 220. 

■ v/floridianus, 221. 

,,v. immersus, 221*. 

Lescuraea, 185. 
frigida^ 190. 
imperfecta, 190. 
radicosa, v. gracilis, 190. 
stenophylla, 190. 

Leskeaceae, 173. 

Leskea, 191. 
acuminata, 27. 
adnata, 139. 
apiculata, 203, 
arcuata, 135. 
arenicola, 192. 
asperella, 200. 
aUenuata,20^. 

Austinii, 196* 

australis, 

Beyrichii, 27. 
Bonplandii, 61. 
bulbifera, 193. 
caespitosa, 139. 

(?) Cardoti, 193. 
complanata, 210. 
compressa, 169. 
cyrtoph^dla, 195. 
denticulata,22,2. 
Fendleri, 48. 
fragilis, 204. 
gracilescens, 192, 
intermedia, ig2. 
intricata, 172. 
imolvens, 176. 
julacea, 198. 
latehricola, 159. 
laxifolia, 44. 
microcar pa, 193. 
monianae, 75, 194. 
nervosa, 193. 

Y.flageUifera,ig4.. 

V. nigrescens, 194. 
nigr escens, ig4. 
obscura, 193. 
obtusa, 193. 
pallescens, 132. 
paludosa, 192. 

V. poly car pa, 191, 
palustris, 192. 
parvula, 231. 

(?) patens, 186. 
pellucinerms, 182. 
pilifera, 159. 
polycarpa, 191. 

V. paludosa, 192. 

V. subobtusifolia, 192. 
pulchella, 162. 
puhinata, 232. 
recnrmns, 135. 
rigescens, 190. 
rostrata, 204. 

Seligeri, 166. 
setosa, 27- 
Smithii, 91. 


Sprucei, 144. 
squarrosa, 12,$* 
siriatella, 160. 
subcyrtophylla, 195. 
subobtusifolia, 192. 
suhtilis, 143* 
tectorum, 195. 

V. flagellifera, 195. 
tenuirostris, 136. 
tristis, 204. 
varia, 70. 

Williamsii, 194. 

V. fiiamentosa, 195. 
Wollei, 195. 

Leskia rutilans, 152. 
subpinnata, 139. 

Leucodoniopsis, 219, 
plicata, 219, 

Leucodontaceae, 217. 

Leucodoa, 217. 
brachypus, 217. 
domingensis, 219. 
julaceus, 218. 

f. flagelliferus, 218. 
sciuroides, 218. 

Leucodontopsis, 219. 
floridana, 219. 

Limnobium, 85. 
arcticum, 91. 

Besiii, 93. ^ 
cocUearifolium, gi. 
eugyrium, 90. 
molle, 92, 93. 
norvegicum, 92., 
palustre, 87. 
submolle, 92. 

Liiidbergia, 196. 

Austinii, 196. 
brachyptera, 196. 

V. Austinii, 196. 

Macounia sciuroides, 188, 

Meteoriaceae, 213. 

Meteoriopsis, 214. 
patula, 214. 

Meteorium nigrescens, 214. 
pendulum, 214. 
scariosum, 216. 

Microthamnium, 150. 

Mittenothamniuni, 150. 
diminutivum, 150. 

Myrinia, 232. 

(?) Dieckii, 232. 
pulvinata, 232* 

Myurella, 198. 

^iculata, 198. 
Careyana, 199. 
gracilis, 199. 
julacea, 198. ^ 

V. scabrifolia, 198. 
squarrosa, 199. 
tenerrima, 198. 

Myurium Boscii, 26. 

(?) Herjedalicum, 25. 

Neckeraceae, 208. 

Keckera, 208^ 257. 
abietina, 22$. 


breviseta, 
calif arnica, 22 6. 
capillacea, 261. 
chlorocaulis, 209. 
cladorrhizans, 167 ,170. ' 

complanata, 210. 
crispa, 208. 
curtipendula, 224, 
decipiens, 197, 
dendroides americana, ^. 
disticha, 21 1. 

Douglasii, 210. 
falcata, 259. 
floridana, 2 ig. 
gracilis, 210. 
leucoclada, 261. 
ludoviciae, 216. 

Menziesii, 21 1. 

V. limnobioides, 21 1 . 
minor, 202. 
neomexicana, 212. 
nigrescens, 214. 
oligocarpa, 209. 

Y, pterantha, 2og, 
pennata, 209. 

V. oligocarpa, 209. 
f. pterantha, 209. 
pterantha, 2og. 
repens, 148. 
sciuroides, 201 . 
seductrix, 168. 
subulata, 258. 

SulUvantii, 169. 
undulata, 21 1. 
viticulosa, 202, 

Y. minor, 201, 202. 

Omalia, 151, 212. 

Wriglitii, 154. 

Orthothecium, 171, 
acuminatum, 173. 

Orthotrichum splachnoides, 230. 

Oxyrhynchium Rappii, 17. 

Papillaria, 213. 
nigrescens, 214. 
sciuroides, 201. 

Pilotrichella, 214. 
cymbifolia, 216. 
floridana, 219. 

Pilotrichum, 235. 
antipyreticum, 235. 
cymhifolium, 216 
dalecarlicum, 245. 
distichum, 241, 242. 
flagelliferum, 219. 
sphagnifolium, 241. 
Sirdmbdchii, 250, 

Pireella, 216. 
cavifolia, 216. 
cymbifolia, 216. 
ludoviciae, 216. 

Piagiothecieae, 155. 

Piagiothecium, 155, 
aciculari-pungens, 158. 
aitenuatirameum, 159. 
hifariellum, 160. 
brevipungens. 130, 160. 
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curvifoUum,i$7, 

decursinfoliumf 
denticulatum, 156. 

V. aptychus, 157, 
ssp. apiychus, 157. 

■,v. PoniiVl 57 . ■ 
f. propaguliferum, 157. 

V. tenellum, 157. 
elegans, 163. 

V. gracilens, 164. 

V. Schimperi, 163. 
deplanatum, jjo, 161. 
fallaXf 158. 

Fitzgeraldiy i6q. 
geophilum, 161. 

Groutiif 165. 

*iaetum, 158. 
latebricola, 159. 
micans, 164. 

V. fulvum, 164. 

V. Groutii; 165, 

V. latifolia^ 165. 
f. latifoliura, 165, 

V. minus, 165. 
missounmum, 161 . 
Muellerianum, 162. 
Muhknbechiij 160, 
nitidulum^ 163. 
orihodadiunif i$S, 
passaicense, 162. 
piliferum, 159. 
pseudodatehricolay 162. 
pulcheilum, 162. 

V. nitidulum, 163. 
repens, 166. 

*Roeseanum, 158. 

*Ruthei, 158. 

Sandbergii, 159, 

Schimperi, 163. 

Seligeri, 166. 
silesiacum, 166. 
striatellum, 160. 
subfaicatum, 166. 
sulcaimn, 165. 

*sylvaticum, 157. 

V. orthocladium, 158. 

V. succulentum, 158. 
turfaceum, 165. 
undulatum, 160. 

V. myurum, 160. 
Platygyrium, 148. 
brachycladon, 61. 
fuscoiuteum, 149. 
repens, 148, i^p, 204. 

V. ascendens, 149. 

V. orthoclados, 149- 
V. sciur aides, 149. 
rupestre, 151. 

Platyhypnidium rusciforme, 22. 
Pleuropus Bonplandii, 61. 
Pleuroziopsis, 6. 

Pletirozium Schreberi, 103, 
Porothamnium, 8. 

Bigelovii, 8. 

(?) neomexicanum; 212, 
Porotricbeae, 6. 

Porotricbumj 7. 
aiieghaniense, 7. 
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alopecurum, 8. 
neekeroides, 7. 

Pseudisothecium, 12. 
myosuroides, 11,12. 

V. filescens, 12. 
stoloniferum, II, 12. 

V. Cardoti, 13. 

V, myurellum, 13. 

PseudO’Calliergon, lOO. 

Pseudocry phaea, 219. 
flagellifera, 219. 

Pseudoleskea, 185. 
arizonae, 187. 
atricha, 189. 
atrovirens, 186. 

V. atricha, 189. 

V, patens, 1 86. 

Baiieyi, 189. 
denudata, 188. 

y. Holzingeri, 188. 
frigida, 190. 
heterocladioides, 186. 
integrifolia, 187. 
malacoclada, 195. 
oligoclada, i86. 
pailida, 187. 

V, filescens, 187. 
radicosa, 188. 

V. compacta, 189. 
rigescens, 190. 

V, Howei, 190. 
sciuroides, iBS. 

V. denudata, 188. 
sf-enophylla, 190. 
suhstriata, 190. 
tectorum, 195. 
tenella, 186. 
ticinensis, 186. 

Pseudoleskeopsis, 264. 
occidentalis, 264. 

Pseudo-raphidostegium, 135. 
brachycladon, 61. 
carolinianum, 168. 
intricatum, 147. 
repens, 148. 

Pterygopkyllum acuminatum, 
207. 

lucens, 2 q6, 207. 

Pterigynandrum, 197. 
brachycladon, 61. 
carolinianum, 168. 
filiforme, 197. 

V. crisiaium, 197. 

V, decipiens, 197, 

V. minus, 197. 
f. papiilosulum, 197. 
gracile, 219. 
heteropterum, 197. 
hirtelUm, 200. 
intricatum, 147. 
julaceum, 218. 
nigrescens, 214. 
papiilosulum, 197. 
repens, 148. 

(?) ienerrimum, 198. 
trichomitrion, 220, 

Pterobryaceae, 215. 

Pterogomum, 219. 


ascendens, i4.g. : 
brachyptermn, ii^6. 
decumbens, 61. 
gracile, 219. "• 
heteropterum, 185. 
intricakim, 147. 
nervosum, 193. 
octoblepharis, 227. 
procurrens, 1 83, 
repens, 148. 
subcapillatum, 61, 
tectorum, 195. 

Ptiiium, 134. 

(?) Ptychodium oligocladtim, 188. 
Pylaisia, 145. 
denticulata, 146. 
filari-acuminata, 146. 
heteromalla, 145. 
intricata, di, 147. 

Jamesii, 146. 
oniariense, 145. 
polyantha, 145. 

V. brevifoiia, 146, 

V. pseudo-platygyria, 146. 
pseudo-platygyrium, 146. 
Schimperi, 147, 268. 

Selw^mii, 147, 268. 
subdenticulata, 146. 

V. obscura, 146. 
velutina, 147. 

Pylaisiella, 145. 
intricata, 147. 
polyantha, 145. 

V. pseudo-platygyria, 146. 

V. Jamesii, 146. 
subdenticulata, 146. 
Raphidostegium, 138. 
carolinianum; 140, 
Kegeliamm, 139. 
marylandictm, 1 40. 
recunmis, 135.' . , 

Roellii, 137. 
subadnatum, 132. 

Whitei, 136. 

Rhynchostegiella, 24. 
curviseta, 24. 
georgiana, 265. 

Rhynchostegium delicaiulum, 136 
deplanatum, 161. 
geophihim, 161. 

Jamesii, 132. 
pseudo-rccurvans, 126. 

Royae, 21. 
rusciforme, 22. 
serrulalum, 23. 
Rbytidiadeiphus, n6. 
loreus, 1 1 7. 
squarrosus, 116. 
triquetrus, 117. 

y. beringianus, iiS. ' 

V. calif ornicus, iiB. 
Rhytidiopsis, :n6. 

robusta, 116, 

Rhytidium, 115. 
rugosum, 113. 

Sclwetscbkeopsis,;' 232 v' ' 
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denticulata, 232. 
Sciaromium, 75. 

Fryei, 266.; ; 

Lescurii, 75, , 
Sderopodmm, 51. 
apocladum, 53. 

V. obtusum, 91. 
caespitosum, 53. 

V, sublaeve, 54. 
californiGum, 55. 
coipophyllum, 54. 

V. attenuatum, 55. 
illecebrum, 51. 
obtusifoiium, 52; 
Scorpiditim, 94. 

scorpioides, 94. 
Sematopliylltnii, 138. 
adnatum, 139. 
caespitosum, 139. 
carolinianum, 140. 

admixtum, 140. 
delicatulum.iz^- 

marilandicum, po, 140. 

micans^ 94. 

Roelliif 137. 

Smallii, 139. 

■ subpinnatum, isg, 
Stereodofiy 123. 
canariensis, 127. 
circularise 131. 
complexuSt 124. 
geminuSj 133. 
giganieuSe 97. 
oUusifolius, 52. 
plicatiliSe 132. 
plicatuluSf 128. 
plumifeTe i2j. 


fevolutus, 132. 
Richardsonie 96. 
ripariuSy 64. 

TuhelluSy 172. 
Stereohypnum, 150. 
Stereop^lleae, 154. 
Stereophylltmi, 154. 
cuhenseei$A, 

Donnellii, 154. 

Wrightii, 154. 

Taxiphyllum, 161. 
Taxithelium, 150. 
planum, I50« 

Thamnium alleghaniense, 7. 
Holzingeriy 9. 

Leibergiif 7. 
micro-alopecurum, 8. 
pseudoneckeroideSj 7. 
Thelieae, 197. 

Thelia, 200. 
asperella, 200, 
compactay 200. 
hirtella, 200. 

Lescurii, 200. 
robusta, 200. 

Thtiidieae, 173. 

Thuidiim, 173. 
abietinum, I76» 

Alleni, 175. 

Blandowiiy 179. 
decipienSy 78. 
delicatuluniy 175. 
delicatulum, 174. 
elodioideSy 180, 
glaucinum, 175. 
intermedium y 174. 


invoivens, 176. 
leskeoidesy 180. 
leuconeurumy 181. 
lignicolay 178. 
microphyllum, 177. 

V. lignicola, 178. 

V. obtusum, 178. 

f. papillosum, 177. 

V. Ravenelii, 178. 
minutulum, 177. 
paludosumy 180. 
*Philibertii, 174. 
pseudo-abietinunty 179. 
punctulatum, 178. 
pygmaeum, 177. 
recognitum, 175. 
schistocalyx, 179. 
scitum, 175. 

V. aestivaie, 176. 
virginianum, 178. 

Tomenthypnum nitenSy 58. 

Tricholepis, 213. 
nigrescens, 214. 

V. Donnellii, 214. 

Tripterocladium, 151. 
BrewerianufUj 10. 
compressulum, 151. 
ieucocladulum, 151. 

Triquetrella californica, 201 
ferruginea, 201. 

Vesicularia, 151. 
amphibola, 153. 
crassicaulis, 153. 
malachitay 152, 
vesicularis, 152. 

V. Poeppigiana, 152. 
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PlatE 45 - Figures I -10. Claopodium crispifolium. i, moist X i; 2, portion of same, dry; 3, portion 
of stem, dry X 5; 4, leaves X 30; 5, apex of leaf X 150; 6, basal cells X 150: 7, median marginal cells X 15°; 
8, portion of cross section of leaf showing papillae X 150: 9 . outline of cross section of leaf base X 20; 10, cap- 
sules X 10. , X.- 

Figures ii— 17. Claopodium Bolanderi. ii, dry X 2; 12, portion of same X 5 i I 3 i stem leaves X 20, 
14, leaf apex X 150; 15, basal cells X 15°; 16, median marginal cells X 150: 17. capsules X 10. 

Figures 18-25. Claopodium pelkicinene. 18, portion of plant, moist X 8; 19, same dry X 8; 20, 
portion of stem X 20, showing papillae; 21, stem leaves X 30: 22, branch leaves X 30; 23, leaf apex X 1 50; 
24, basal cells X 150: 25, median marginal cells X 150. (Drawings by Seville Flowers.) 


Plate 46. A. Chopodium Whippleanum leuconeurum (from Bull leones Muse. Suppl pi. So). 3, 
portion of branch much magnified; ii and 12, apex and base of leaf respectively, showing cells. 

B. Claopodiufii Whippleanum (from SulL Pacific R. R* Reports 4 : pi. p). 3, fertile plant much 
magnified; 5, portion of branch; 6, leaves; X4, perichaetial leaf (see Dr. Best^s remarks, Bull. Torr. Bot. 
Club 27 : 29 & 30). These drawings represent the type fairly well (co-type seen), but as a rule the leaves 
have a much longer and more slender acumination, much like the figure of the perichaetial leaf. 

C. Myurella squarrosa. i, plant X i; 2, portion of plant X 10; 3, four leaves X 20; 4, 5 » ^^asal, 
median-marginal and central-median leaf cells respectively X 3<^c>I 7 t capsule X 10; 8, apical cells X 
(By Seville Flowers.) 









Plate 47. (From Bull. Torr. Club. 28: pL 14). Heterocladium Macounii; i, plant, natural size; 2, 
portion of secondary stem showing arrangement of leaves X 3> 4» outlines of secondary stem leaves X 
25; 5, basal portion of secondary stem leaf X 120; 6, apex of same X 120; 7, apex of some of the secondary 
stem leaves X 120; 8, central cells from secondary stem leaf X 210; 9, marginal cells from same X 210; 10, 
marginal cells showing papillae X 500; ii, cross-section of secondary stem leaf showing papillae X 270; 
12, 13, 14, paraphyllia X 57^; outline of ultimate branch leaf X 351 apex of ultimate branch leaf X 
120; 17, cross-section of stem X 57/^; capsule X 8; I9» operculum X 15* 

Heterocladium heteropterwides; 20, plant, natural size; 21, portion of stem showing arrangement of 
leaves X 22, 23, outlines of stem leaves X 25; 24, 25, paraphyllia X i 62 } 4 ; 26, basal portion of stem 
leaf X 210; 27, apex of same X 210; 28, central cells from stem leaf X 210; 29, marginal cells showing 
papillae X 500; 30 cross-section of stem leaf showing papillae X 270; 31, 32, outlines of ultimate branch 
leaf X 45; 33, apex of ultimate branch leaf X 210; 34, cross-section of stem X 575^; 35, capsule X 8; 36, 
operculum X ii>^; 37, portion of annulus and capsule X 120. 





Plate 48. (From Bull. Torr. Club. 28: pL 13). Heterocladimn procurrens; i, plant, natural size; 2, 
portion of stem showing arrangement of leaves X ii>^; 3, 4, 5 , outlines of stem leaves X nK; 6, basal 
portion of stem leaf X 7, cells from middle portion of stem leaf X 87^^; 8, cells from center of stem 
leaf, showing the two veins the walls of which are shaded X 120; 9, apex of stem leaf X 873^ ; 10, paraphyl- 
lium X 57 n, paraphyllium showing width of walls X 87K; 12, ultimate branch showing arrangement of 
leaves X 13, leaf from ultimate branch X 15; I4. basal portion of branch leaf X 873^; 15, apex ot 
same X 87K; 16, capsule, dry X 8; 17, operculum X 8. 

Heterocladium squarrosulum; 18, plant, natural size; 1% portion of primary stem showing arrangement 
of leaves X 20, 21, outlines of primary stem leaves X 22, basal portion of primary stem leaf 
X 120; 23, apex of same X 120; 24, central cells from primary stem leaf X 207 25, marginal cells from 
the same X 207^^; 26, paraphyllium showing cells X 87^; 27, 28, paraphyllia X 45 ; 29, 30, outlines of 
secondary stem leaves X 18^; 31, apex of secondary stem leaf X 120; 32, cross-section of secondary stem 
leaf showing papillae X 270; 33, portion of ultimate branch showing arrangement of leaves when moist X 
i8>^; 34, portion of ultimate branch showing arrangement of leaves when dry X 18K; 35 » 3b, 37 » outlines 
of ultimate branch leaves X 25; 38, oblique view of ultimate branch leaf showing papillae X 87^^; 39, apex 


of ultimate branch leaf X 120; 40, operculum X I 5 - 










Plate 49 - A. rfeZia iMcwni (from Sull. leones Muse. fo). 5, leaf; 6, 7, base and apex of leaf 
showing cells; 8, a few cells showing papillae; 14, capsule; 15, 18, peristome; 17, operculum. 

B TMia Uftella (from Sull. 1 . c. pL 80). i, plant X i ; 2, branch; 3, 4 . branch leaves; 5, 6 , apical and 
basal cells; 7, five cells showing papillae; 8, cross sections of leaf; 9, apex of penchaetial leaf; lo.penchaetium. 
II perichaetial leaf; 12, marginal cilium of leaf; 13, capsules; 14, I 5 . 16, peristome; 17, operculum. 


Plate 50. (From Bry. Eur. pi. 560). Myurella jmcea. i, 2, creeping plants; 3, plant fron a dense 
tuft; ib, 2b, portions of plant much magnified; 4-7, leaves; 7ab, leaf showing areolation; 8, 8a, rare apiculate 
leaves; 14, 15, capsules; 16, peristome and annulus in longitudinal section. 

Myurdla apiculata (tenerrima), I, 2, plants; 2b, 3, portions of plants more enlarged; 4, 5, leaves; 5 
ab, leaf showing areolation; 6, perigonial leaf and antheridium; 7, 8, 9, perichaetial leaves; ii, 12, capsules; 
13, part of peristome; 14, portion of peristome and annulus in longitudinal section. 
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Plate si- A. Lindbergia Austinii (from Sull. leones Muse. Suppl. pl. 6i). 2, portion of branch 
showingleavesandparaphyllium; 3. leaf; 4. leaf cells of baseandapex; 5, cross sections of leaf ; 6, penchaetial 
leaf; 7, capsule and operculum; 8, 9, 10, peristome and spores. 

b! Myurella Careyana (from Sull. leones Muse. pl. 83). i. fertile plant much magnified; 4.. part of 
a branch; 5, 6, branch leaves; 7, 8, leaf base and apex showing cells; 9, four cells showing papillae, 14, 
capsules; 15, calyptra; 16, operculum; 17, peristome. 


Plate 52. (From Bull. Torr. Bot. Club 30 ; plates 15 ^ 


Leshea microcarpa 


28. Plant, natural size, 

29. Outline of stem-leaf. X 44 * 

30. 31, 32. Outlines of branch-leaves. X 44 * 

33. Apex of stem-leaf. X 170* 

34. Median cells of leaf. X 390 - 


35. Cross-section of stem. X 235. 

36. Perichetial bud. X 75 ^* 

37. Inner perichetial bract. X 18. 

38. Capsule, X 9 - 

39. Peristome (annulus for the most part of 

row). X 100. 


40. Spores. X 100. 

Leshea Williamsi 

55. Plant, natural size. 63. Cross-section of stem. X 130. 

56, 57. Outlines of stem-leaves. X 44 - ^ 5 - Perichetial leaf. X 20. 

58 59 60. Outlines of branch-leaves. X 44 - Capsule. XiSJ^- 

61! Apex of stem-leaf. X 130. 67. Peristome. X 130. 

62. Median cells of leaf. X 310. 68. Spores. X 130. 

Leshea teetotum 

' Apex of stem-leaf. X 130; 

74. Median cells of leaf. X 3 i^« 

75. Cross-section of leaf. X 130. 

76. Cross-section of stem. X I 3 <^ 


69. Plant, natural size. 

70. Outline of a portion of stem. X 20. 

71. Outline of stem-leaf. X 44 * 

72. Outline of branch-leaf. X 44 * 








Plate 53. (From Bull. Torr. Bot. Club. TUx plates 6 and 7). Pseudoleskea atrovirens; 1, upper and 
lower leaves; 2, outer and inner perichetial leaves; 3. paraphylHum; 4. apex of leaf; 5. median cell, 6 , alar 

‘^^^Pse^oLTToUgoclada; 8, branch leaves; 9, stem leaf; 10, paraphyUium; ii, apex of leaf; 12, median 
cells- 13, alar cells; 14, cross-sections of leaf; 15, capsules; 25, capsule with lid; 30, peristome. 

’pseuiokskea pallida; 16, stem leaves; 17, paraphyUium; 18, apex of leaf; 19, f.?’ aoex 

Pseudoleskea denudata; 22, branch leaves; 23, stem leaf; 24, simple and divided 
of leaf- 26, median cells; 27, alar cells; Var. Eolzingeri; 28, horizontal and arcuate capsules, 29, peristome. 


O TArr Bot Club 27 :l.c.). Pseidoleshearadicosa; 

Plate 54 - (From Bull. Torr. not. ciud. a/ . i. v. ; ^„ss-section of leaf; 8, back of costa near 

■>.*, 3 ., «... 

segments. tt nprirhptial leaf* 12, paraphyllium; 13, apex of leaf; 14, 

„.>jrs?S!rs: “r..S”'3i:* .»» = 3 , p-*.™ 

.7. b»ch W; . 8 , l»v„i p.,.phylli«m, po, ap« .1 W. P., «-!»« 
cells; 22, basal half of leaf; 23, cross-section; 24, back of costa near the apex. 




Plate LV. 






Plate Right. Pseudoleskea arhonae (from Bryologist, 33 : pi 3 )- h plants about X 1: 2, 
X 300; 7, cross section of stem X 30O] 8, median leai ceiis a 

part of peristome X 30* 0*7* M r?') i olant X i; 2, 3, stem leaves X 20; 4, 5 * 

Left. Pseudoleskea Batleyt (from Bryologist, 27 . pL xj). i, plant a ’ ^ 

leaf angle X 215; 13, capsule X 30; I 4 > median exothecial cells X i 




Plate 56 (from Sull. leones Muse, ph 76), A. Heyp$tineufum toccoae. i, female plants X ij 2, 
part of a secondary stem; 3, 4, leaves of the same; 5, 6, leaf cells; 7, cross sections of leaves; 8, perichaetium; 
9, 10, perichaetial leaves and perigonial; ii, archegonium and paraphysis, 

B. Pireelh cymbifoUa. i, plant X i ; 2, 3, parts of a branch; 4, leaf ; 5, 6 , basal and apical leaf cells; 
7, a few cells much enlarged; 8, cross sections of leaves; 9, 10, ii, perichaetium and perichaetial leaves. 





Plate 57, A* Pireella ludoviciae, i, secondary stem X 2; 2, lower stem leaves X 20; 3, median 
stem leaves X 20; 4, upper stem leaf X 20; 5, branch leaves X 20. 

B. Meteoriopsis patula, i, portion of stem X 7 * 5 ; 2, leaves X 20; 3, median leaf cells X 300; 4, apical 

cells X 300. , 1 t. 1 V/ ^ 

C. Anomodon tristis, i, plant X 5 ; 2, branch X 20; 3, stem leaves X 20; 4, branch leaves X 20, 5, 

lower marginal leaf cells X 300; 6, median cells X 300; 7, marginal cells X 300. ^ t r . 

D. Alsia californica. i, portion of secondary stem X 2; 2, stem leaves X 20; 3, branch leal X 20, 4, 
apical leaf cells X 300; 5, lower median cells X 300; 6, basal cells near costa X 300; 7 , alar cells X 30o; 8, 
upper median cells X 300; 9, paraphyllia X 300; 10, capsule X 12; ii, peristome X 70 and portion of tooth 
X 300. (Drawings by Seville Flowers.) (Figures D, i and D, 4 are not numbered.) 




Plate sS- A. CallicosUlla scaMseta. i, fertile stem X 5 : 2. three leaves; 3, apical cells; 4, lower and 
upper median cells showing papillae; 5, basal cells; 6, marginal cells, roughness of ^^S^erated aU 

cells X 150; 8, capsule with fallen lid X 20; 9, calyptra in place X 20; 10, peristome X 25. The capsu e 

in I is out of proportion, being nearly X lo, ^ i i r « 

B . HooUria acutifolia. i , portion of plant X i : 2, two leaves of different size ; 3, 4, apical and median 

leaf cells respectively X 75; 7, apical portion of I, X 8. . , , j- ■ 1 

C. Cydodictym varians. i, plant X i; 2, leaves X 20; 3, and 4. apical and median-marginal lea 
cells X 75; 7. apical portion of i X 8. (All drawings on this plate by Seville Flowers.) 





Plate LIX. 









Plate 59. A. Hookeria lucens (from Bry. Eur. uS). ib, branch; 5. 6 , upper median leaves; 6a, 

apical cells; ii, perichaetial l^f; 14. I 5 , 16, Y’ apical and basal leaf cells; 14, 
B. Myriniapulmnata(bomnry.Enr.lc.pl. 47 i)- 5. 'eai , 5a. so, aj, 

calyptra; 15, 18, capsules; 17, operculum. 



Plate 6o. A. Neckera Douglasii; i, portion of branch X 8; 2 and 3, leaves X 20; 4, 5, and 6, apical, 
median and basal cells respectively X 300: 7 , perichaetial leaves and capsule X 8. 

B. Neckera disiicha; secondary stem and branches X 2; 2, portion of fruiting plant X 5: 3 and 4, 

leaves X 20; 5, upper marginal cells on the plane side of leaf; 6, upper marginal cells on the incurved side 
of the leaf (leaf at left is a left hand leaf; 5 and 6 were from a right hand leaf); 7, sporophyte X 20; 8, 
perichaetial leaves X 20. (4 not numbered.) ^ 

C. Neckera neo-mexicana; i, portion of plant X i ; 2, leaves X 20; 3, 4, 5, and 6, apical, upper median, 

lower median and median leaf cells respectively X (Drawings by Seville Flowers.) 






Plate 6i. A-F. Neckera undulata (from Engler-Prantl, Musci (Ed. 2) /. 571). A, plant; B, 

portion of branch; C, leaf; D, apical leaf cells; E, capsule and calypto; F, peristome. 

r-i2 Neckera Menziesii (from Sull. leones Muse. Suppl. pi. 62). i, plant X i; 3. part of a branch 
with leaves and paraphyllia; 4, leaves; S, cross section of leaf; 6, apex of leaf; 7, perichaetium; 9, capsule; 
10, peristome; ii, operculum; 12, calyptra. 


Plate 62. A. Neckera gracilis (from SulL leones Muse, Suppl. ph 25). i, plant X i; 2, part of a 
branch; 3, branch leaves; 4, leaves of branchlets; 5, cross section of a leaf; 6, basal and apical cells. 

B. Barhella pendula (from SuIL leones Muse, pi 73)- P^ant X i; 2, part of a fertile branch; 3, 
part of a branch with 2 leaves; 4, 5, 6, 7, leaves; 8, basal leaf cells; 9, 10, I 3 r apical cells; ii, penchaetmm; 
12, perichaetial leaf; 14, capsule; 15, operculum; 16, calyptra; 17, part of the peristome; 18, peristome tooth 
in side view. 





Plate 63. A. Tricholepis nigrescens; a, leaves X 20; b, upper leaves X 20; c, cross-sections of leaves 
X 20; d, alar cells X 300; e, basal cells near costa X 300: f. apical cells X 300 and two cells X 

B. r. nigrescens DonnelUi; portion of a partially denuded branch X 51 b, leaves X 20; c, leaves of 
the end tuft X 20; d, alar cells X 300; e, basal cells near costa X 300; a, median cells X 300; g, apical cells 

X 300- . 

C. Three perichaetial leaves of Crypheu glcfnerata scaora X lo. ^ 

D Cryphaea Ravmelii; a, three leaves X 20; b, cross-section of leaves; c, basal areolation X 300; d, 
apical cells X 300; e, cells from the lower median half of the leaf; f, cells from the upper K of leaf, both X 
300; g, perichaetial leaves X 20; h, capsule X 20. (Drawings by Seville Flowers.) 


Plate 64, A. Antitrichia calif ornica (from Sull. leones Muse, pi 59 ); i , branch of fruiting plant dry 
X 4; 2, portion of stem, moist X 5; 3, portion of male plant, dry X 4; 4 » stem leaves X 20; 5, branch 
leaves X 20; 6, basal areolation X 300; 7, median cells X 300; 8, apical cells X 3 ^^» 9 * antheridial bud 

X 15; 10, perichaetium X 15 - * 1, 

B. Leucodontopsis floridam; i, plant, natural size; 2, portion of secondary stem X 5 . moist; 3, three 
stem leaves X 20; 4, 4, branch leaves X 20; 5, cross section of stem leaves; 6, 7, and 8, basal, median and 
apical cells respectively X 300. (Drawings by Seville Flowers.) 






Plate 65. Left, Eomalia Sharpii (from Bryologist, 34: pi, 2), i, plant X i; 2, 3, 4, branch leaves 
X 40; 5, apical leaf cells X 215; 6, inner perichaetial leaf X 40; 7 t t>asal cells on one side of leaf X 215; 8, 
median leaf cells X 215; 9, perichaetial leaves X 40; 10, apex of perichaetial leaf X 215. 

Upper right, A-E. Pseudocryphaea flagelUfera [from Engler-Prantl, (Ed. 2) 2: /. 502]- A, sterile 
plant; B, branchlets with flagella in a dry condition; C, stem leaf; D, leaf apex; E, leaf base. 

Lower right, 1-7. Jagerinopsis squarrosa (from Bryologist 2X: pL 24). i, plant X i ; 2, part of stem 
enlarged showing axillary clusters of propagulae; 3, alar and basal leaf cells; 4, portion of leaf base showing 
variation in costa; 5» apical cells; 6, two propagulae; 7* archegonial bud. 


Plate 66. Above, Eypopterygium japonicum (from Bryologist 17: pL p). i, plant from Coronation 
Island, Alaska X 2; 2, plant from the island of Yoki, Tosa, Japan. 3, branch from Foster's plant showing 
the small ventral leaves, amphigastra. 

Below, Leucodon scimrides (from Limpricht, Laubm. 2 :f. 330, redrawn for Engler-Prantl). A, plant; 
B, leaf; C, capsule with calyptra; D, peristome; E, longitudinal section through peristome. 
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Plate 67. A. Cryphaea nervosa (from Sull. leones Muse. pi. 68). 3, part of a dry branch; 7, 8, 
basal and apical areolation; 9, cross section of leaf; ii, capsule; 13, perichaetial leaf; 14. papillose apex of 
perichaetial leaf; 15, peristome; 16, operculum; 17, part of annulus; 18, calyptra, 19; operculum and calyptra. 

B. Cryphaea glomerata (from Sull. L c, pi. 6y). i, plants X i; 2, part of a moist fertile branch, 3, 
4, 5, 6, leaves (wrongly depicted as ecostate); 7, basal cells; 8, 9, apical cells; 10, cross section of leaf; ii, 
capsule; 12, perichaetium with included capsule; 13, inner perichaetial leaf; 14, peristome; 15, peristome and 
annulus; 16, calyptra; 17, operculum; 18, antheridial bud; 19, perigonial leaf with antheridium; 20, part of 
a dry branch. 









Plate 69. A. Clasmatodon parvultts (from Sull. leones Muse. pi. 7 q). 2, leafy branch; 3, leaf; 5 > 
6, leaves; 7, 8, apical and basal cells; 10, portion of cross section of leaf; ii, capsule with calyptra; 12^ 13, 
calyptra and opercula; 17, portion of peristome; 18, longitudinal section of peristome. 

B. Dendrodsia ahietina (from Sull. leones Muse, pk T^h). i, plant with capsules; 3, dry plant; 4, 
part of a branch; 5, branch leaf; 6, 7^ basal and apical leaf cells; 9, 10, paraphyllia; ii, perichaetium, capsule 
and calyptra; 12, dry capsule; 14, inner perichaetial leaf; 15, 16, 17, peristome; 18, operculum; 20, 21, 
antheridia and paraphyses. 
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Plate 71. A. Leskea cyrtophylla, i, portion of plant X 6; 2, 3, leaves X 50; 4? 5i cells of leaf 
apex, middle, and base respectively X 250, 

B. Leskea gracilescens, i, portion of plant X $; 2, leaves X 30; 3 , 4 » 5 , cells of leaf apex, middle, and 
base respectively X 450; 6, sporophyte X lo; 7, part of peristome X 125. (Drawings by A. J. Sharp.). 

C. Fabronia imperfecta (from Bryologist $6: pL x), 6, sporophyte X 7 > capsule X 13; S, peristome 
X 75 ; 9i lOj outlines of perichaetial leaves X 4c; branch leaf X 4^1 ^2, areolation of branch leaf X 4 C« 

D. Bestia occidentalis (from SulL leones SuppL pk 81). i, 2, male and female plants X i; 4 » leaves; 
5, 6, cells of base and apex; 7, 8, 9, capsules; i6, antheridium; 17, paraphysis. 


Plate 72. A. Fahronia Wrightii (from Sull leones Muse, pi 84)- 5 » 7 r leaves; 13, exothecial cells 

and peristome. 1. , i- n 

B. Fahronia gymnostoma (from Sull. I. c. pi 86). i, plants X i; 7 » leaf; 8, median leaf cells, ii, 

mouth of capsule showing membrane that seems to replace peristome; 16, perichaetial leaf, 

C. Fahronia Ravenelii (from Sull. I. c. pi 8s); 2, fertile plant enlarged; 6, 7, leaves; 8, median marginal 
cells; 9, capsules; 1 1, perichaetial leaf; 13, operculum; 15, calyptra; 16, exothecial cells and part of peristome. 






Plate LXXIH 




Plate 73. A. Fontinalis Kindhergii (from Bot, Gaz. 15 : pL p), a, portion of plant; b, stem leaf; c, 
branch leaf; d, perichaetium and capsule; e, capsule. 

B. Fontinalis neo-fneodcana (from Sull. leones Muse. Suppl. pL Sf) 3, portion of branch showing tri- 
stichous leaves; 4, leaves; 5, cross sections of leaves; 6, basal and apical leaf cells (the alar not particularly 
distinctive); 7, perichaetial leaves; 8, perichaetium and capsule; 9, capsule and operculum; 10 and 12, 
peristome; ii, calyptra. 

C. Fontinalis Howellii (from Bot. Gaz. 13 ; pi j8), a, portion of plant; b, b, (at lower right margin) 
stem leaves X 7; c, branch leaf X 16. 


Plate 74. i-S, Fontinalis antipyretica var, gigantea, i, stem leaf X 8*5; 2, apex of same enlarged; 
3, alar cells X 186. 

4-7, F, antipyretica var. mollis, 4, stem leaf X 8.5; 5, 6, branch leaves X 8.5; 7, leaf apex enlarged 
(all from type duplicate). 

8-10, F, antipyretica var. oreganensis, 8, 9, stem leaves X 8,5; 10, leaf apex enlarged. 

F, antipyretica var. patula, ii, stem leaf X 8,5; 12, 13, leaf apices enlarged. 

14—17, F. antipyretica (typical, from Bry. Eur,, pL 42Qj redrawn). 14, portion of stem with leaves; 
leaf X 7; 16, perichaetium and capsule; 17, peristome. 

18-22. Fontinalis chrysophylla, 18, stem leaf X 8; 19, apex of stem leaf X 20, alar cells of the 
same X 162; 21, branch leaf X 8.5; 22, apex of branch leaf X 27^' 

23, 24, Fontinalis neo-mexicana, 23, stem leaf X 8.5; 24, leaf apex enlarged (see also pL 73), 

25-30, Fontinalis Sullivantl 25, stem lekl X 8.5; 26, apices of stem leaves X 57; 27, branch leaf X 
8.5; 28, apices of branch leaves X 57; 29, alar cells of branch leaf X 255; 30, perichaetial leaf X 8.5 (1-8 
from Austin Muse. Appal 249, 9 from Grout, Muse. PL 73 )* 

31-36, F. Stdlivanti var. microdonta. 31, stem leaf X 8.5; 32, apex of stem leaf X 57; 33 » portion of 
branch with leaves X 8.5; 34, apex of branch leaf X 57 ; 35 » alar cells of stem leaf; 36, perichaetium and 
capsule X 8.5 (from specimen in Renauld herbarium at Harvard; coll. l.esq. in 1883). 

(All drawings by William Gray.) 




Plate 75. 1-9, Fontinalis biformis. I, leaf of young (vernal) plant; 2, apical cells of same X 255; 
3, median cells of same X 255; 4, alar cells X 255 (inverted); 5, 6, adult (aestival) leaves; 7, 8, perichaetial 
leaves; 9, calyptra, operculum and capsule in old perichaetial leaves [2-4 from Sull, & Lesq. Muse. Bor. 
Am. (Ed. 2) 337]; the others redrawn from Sull. leones Muse, plates S9 ^ 

10-14, Fontinalis disticha. 10, portion of branch with leaves; ir, stem leaves; 12, leaf apex X 255; 
13, alar cells X 255; 14, capsule and operculum in perichaetial leaves [12, 13 from Sull. & Lesq. Muse. Bor. 
Am. (Ed. i) 227; the others redrawn from Sull. leones Muse. pL 63]. 

15-19, Fontinalis missourica, 15, stem leaves X 8.5; 16, apices of stem leaves X 57 J i 7 j branch leaves 
X 8.5; 18, apex of branch leaf; 19, alar cells of stem leaf X 255 (drawn from Demetrio, 3810, near Cole 
Camp Creek, Benton Co., Missouri). 

(By William Gray) 


Plate 76. i~2, Fontinalis Novae^Angliae var. latifolia, i, leaf X S.5; 2, leaf apices X 59 (drawn from 
type or type duplicate). 

3-6, jP, Novae-Angliae var. heierophylla, 3, stem leaf X 8.5; 4, apex of same X 59 J 5 » branch- leaf X 
8.5; 6, apices of branch leaves X 59 (drawn from type or type duplicate). 

7-10, Fontinalis dalecarlica. 7, portion of stem showing arrangement and form of the leaves; 8, leaf 
showing involute margins; 9, leaf apices enlarged; 10, perichaetium and capsule (7, 8, 10 from Bry. Eur. 
pL43i)- 

11-15. Fontinalis Alleniu 11, leaf concave below and keeled above X 8.5; 12, leaf concave at base 
and plane above X 8.5; 13, 14, 15, leaf apices, carinate plane and concave X (drawn from type or 
duplicate type). See pL 7^. 

16-19 omitted. 

20-23, Fontinalis Novae-Angliae. 20, perichaetium and capsule; 21, perichaetial leaf; 22, leaves X 
8.5; 23, leaf apices enlarged (20, 21 from Sull. leones Muse. PL 6 s)* 

24-25, F. Novae-Angliae var. Lorenziae, 24, leaf X 8.5; 25, leaf apices X 59 (drawn from type or type 
duplicate). 

26-28, F. Novae- AngUae var. involuta. 26, leaf with narrowly involute margins; 27, leaf with broadly 
involute margins, both X 8.5; 28, leaf apex X 59 * 

29-30, F. Novae- Angliae var. DelamareL 29, leaves X 8.5; 30, leaf apices X 59 (from type or type 
duplicate). • 

31-32, F. Novae-Angliae var. WaghorneL 3i> foaf X 8.5; 32, leaf apices X 59 (from type or type dupli- 
cate). 


(All by William Gray) 






Plate 77, 1-5, Fontinalis hypnoides, i, portion of stem with branch; 2, stem leaves; 3, apices of 
median leaves on the same branch X 255; 4, leaf base X 150; 5 ^ mature capsule and perichaetium (i, 2 
and 5, redrawn from Bry. Eur. pi. 432; 3 and 4 from Leiberg, W. Am» Mosses, 137). 

6-8, Fontinalis nitida, 6, base of stem leaf X 8.5; 7, leaf apex X 255; 8, alar cells X 255 (drawn from 
Grout, N. Am. Muse., PI. 297), 

9-11, Fontinalis tenella. 9, leaf X 8.5; lo, leaf apex X 255; ii, alar cells X 255 (drawn from type 
duplicate). 

12-15, Fontinalis Duriaei. 12, 12, stem leaves X 8.5; 13, leaf apices X 57 ; alar cells X 255; 15, 
perichaetium and capsule (12-14 from Holzinger, Mosses N. E. Minnesota, Rosebush Falls, 7-28-1902; 15 
from Husnot, Muse. Gall. pi. 8x). 

l6-i8, Fontinalis denticulata, 16, stem leaf X 8.5; I 7 » leaf apices X 57 ; alar cells X 255 (drawn 
from a supposed type duplicate). 





Plate 78. 1-5, Fontinalis Lescurii. i, stem leaf; 2, alar cells X 170; 3 > perichaetium with capsule 
completely immersed; 4, perichaetial leaf; 5, portion of peristome (2 from Nichols, Conn. 4-14-1911, the 
rest redrawn from Sull. leones Muse. pL 6j), 

6-10, F. Lescurii var. ramosior, 6, stem leaf; 7, leaf apices X 170; 8, 8, perichaetium and capsule; 9, 
perichaetial leaf; 10, portion of peristome (7 drawn from Sull. & Lesq. Muse. Bor. Am. (Ed, i) 224c, the 
others redrawn from Sull. leones Muse. pi. 62), 

II, alar cells of F. Allenii X I7<^* 

a-d, Fontinalis flaccida. b-b'b^ leaf apices, b'b' X 38; aa. leaves; c, alar cells; d, median cells (b', 
from duplicate type, the others reproduced from Bot. Gaz. 13: pi, Jg), 

(All drawings except a, d by William Gra^.) 





Plate 79. 1-3, Fontinalis MacMillani. i, leaf X 6; 2, leaf apices X 38; 3, alar cells X 170. 

4-8, Fontinalis subcarinata, 4, portion of stem, showing 4-ranked leaves; 5, plane stem leaf X 6; 6, 
subcarinate stem leaf X 6; 7, apex of stem leaf X 170; 8, alar cells X 170 (4, redrawn from Bot. Gaz. 37 : 
pL 23, f. 2b; 5-8, from Macoun, 264, Assiniboia, Canada). 

9~ii, Fontinalis dichelymoides. 9, stem leaf X 15; 10, leaf apex X 170; ii, alar cells X 170 (9, re- 
drawn from Engler & Prantl (Ed. 2) 11:/. 47^; 10, from specimen from Vermilion Lake, Minn. July 21, 
1886, Arthur; ii, from specimen from Lake Piojarvi, Finland, Aug. 7, 1896, Brotherus), 

12-14. Fontinalis jUiformis, 12, stem leaves; 13, leaf apex X I 70 *» i4» perichaetium and capsule; 
(13 from a specimen collected in southern Kentucky by Lesq., in herb. Austin; others from SulL leones 
Muse. pL 64), 

16-18, Fontinalis LangloisiL 16, stem leaves X 6; 17, leaf apices X 3^; 18, leaf apices X 170 (from 
Langloisj Flora Ludoviciana 648). 

19-26, Brachelyma subulatwm, 19, stem leaves; 20, leaf apices X 38; 21, marginal leaf cells X 170; 22, 
median leaf cells X 170; 23, alar cells X 170; 24, seta, capsule, operculum and calyptra; 25, perichaetial 
leaf; 26, outer and inner peristome (20-23 from Small, Georgia Mosses, 5079; the others from Bry. Eur. 
pL 434 )- 

27-30, Brachelyma rohustum. 27, stem leaf X 6; 28, leaf apex X i^o\ 29, marginal leaf cells X 170; 
30, median leaf cells X 170 (from Harper, Georgia Plants 1919a). 

^ 31-34, Dichelyma falcatum. 31, stem leaf; 32, leaf apices X 170; 33 » inner perichaetial leaf; 34, seta, 
capsule, and dimidiate clasping calyptra. (32 from Grout, Musci PL 396; the others from Bry. Eur. 

pi 433 )> . , . 

35-37, Dichelyma uncinatum, 35, stem leaf X 6; 36, leaf apex X 170; 37> perichaetium, seta, and 
capsule (after Mitten, Journ, Linn. Soc. 8: pi 8; 35 & 36 from Lyall, Oregon Boundary Commission, 1861). 

38-42, Dichelyma capillaceum, 38, portion of stem with leaves; 39, leaf apex; 40-41, perichaetial 
leaves; 42, perichaetium and capsule (from Bry. Eur. pi 436), 

43~47, Dichelyma pallescens. 43, stem leaves; 44, leaf apices X 38; 45, leaf apex X 170; 4^1 perichae- 
tium, capsule, and calyptra; 47, perichaetium and laterally emergent capsule (42-45 from Austin, Muse. 
Appal. SuppL 525; others from Bry. Eur. pi 525), 

(All drawings on this plate made by William Gray) 


Plate 8o. Left^ Sciaromium Fryei (from the Bryologist 35: pi, 5). i, plant X i; 2, portion of cross- 
section of stem X 200; 3, stem leaf X 15; 4, upper branch leaf X 15; 5 . cross-section of leaf X 120; 6, border 
cells well down leaf X 160; 7, basal leaf angle X 160; 8, median cells and border X x6o. 

Upper right, Rhynchostegiella georgiana (from Bryologist 33: pL 4), i, portion of fruiting plant dry; 
2, portion of same moist; 3, leaves; 4, apical cells; 5, cells of basal angles. 

Lower right, HygroamUystegium macroneuron (from Bryologist 36:/. i). i, plant X 3 ? leaves 

(too blunt at apex); 4, leaf apex X 350; 5 i median leaf cells X 350- 









